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When pump pressure is 
applied the plastic ball... 
which floats in cement... 
moves down and to the side 
in a slotted cage, out of the 
direct path of fluid and cement 
slurry. 


The smaller diverter 
ball readily passes 
through the back-pres- 
sure valve cage on the 
way to its seat in the 
nose of the shoe. 


FULL FLOW DOWNWARD 


WHILE 


RUNNING CASING 


Note that while running cas- 
ing, there are no openings in 
the side of the shoe to endan- 
ger plugging the shoe with 
shale or cavings. Full flow i 
directed downward. 


After casing has been placed 
and the downward flow 
through the nose of the shoe 
becomes a detriment rather 
than an aid, the diverter ball 
moves into position to seal the 
axial hole. 


With the Cameron-Nuwell directional flow cementing 
principle, you are assured a good cement job every 
time with a full column of cement entirely around the 
pipe. This full... not partial . .. downward and lat- 
eral flow which only Cameron-Nuwell provides, as- 


When you encounter a bridge 
in open hole, the high velocity 
downward flow quickly and 
easily washes away the obstruc- 
tions. Pump pressure can be 
increased or decreased at will, 
with full flow downward. 


FULL FLOW LATERALLY WHEN CEMENTING 


With the axial hole sealed, 
pump pressure shatters the 
diaphragm which has sealed 
off the lateral ports. The nose 
of the shoe is closed. Full flow 
is now directed through evenly 
spaced side ports against walls 
of the hole. 


sures more successful primary cement jobs with fewer 
squeeze jobs. Write now for full mechanical details of 
the only equipment that gives you positive directional 
flow cementing .. . CAMERON-NUWELL. 
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Reserves Ratio Rises... 


Additions to domestic oil reserves during 1948 are the second highest 
in history. Only in the year 1937, when additions amounted to 3723 million 
barrels, were they higher. 


As was expected, 1948 saw the greatest activity in domestic drilling 
operations in any one year in the industry’s history. A record of 28 years 
was broken. Until 1948, the record for the largest number of wells drilled 
in any one year was that of 1920, when 33,911 wells were drilled. It is 
estimated that the total number of wells drilled in 1948 will exceed 38,900. 
Both in amount of footage and number of wells drilled, 1948 may set an 
all time record. 


Additions to reserves comprise new field discoveries, and extensions 
and revised reserve estimates of fields discovered in other years. Of the 
3410 million barrels added to reserves in 1948, only 715 barrels, or 21 
per cent, are credited to new field discoveries; the rest, 2695 million barrels, 
or 79 per cent, was extensions and revisions. These figures are discussed at 
length in H. J. Struth’s article in this issue. 


In pondering the remarkable record made in 1948, the potent influence 
of price stands out. It is the paramount factor in speeding up the operations 
involved in adding to the nation’s oil reserves. Further emphasizing this 
factor is the fact that during the two years (1920 and 1948) in which the 
highest average price of oil per barrel prevailed, the number of wells drilled 
was greatest. 


But the most significant and encouraging trend to be noted in the 1948 
figures accompanying H. J. Struth’s article is the ratio between additions 
to reserves and volume of oil produced. It rose from 12 in 1947 to about 
17 in 1948. Surprisingly, the significance of the change of this ratio is not 
generally realized. It has been maintained at not less than 10.4 for 25 
years and—until the present jump of five points—fluctuated not more than 
three points during that time. In other words the additions to reserves 
have not been less than 10.4 times the volume of oil produced since 1923. 
So long as this ratio can be held or increased, alarm about domestic oil 
reserves should be looked upon with suspicion. 


The ability to hold this ratio for 25 years refutes the pessimistic rumors 
that frequently arise about the adequacy of the nation’s domestic oil re- 
serves. This ratio means infinitely more than other statistics in pointing up 
the sufficiency or lack of domestic oil reserves, yet little attention is paid to 
it. It is a simple, reliable index that the industry may well follow. K.C.S. 
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THIS TEST SIMULATES 
DEEP WELL CONDITIONS 


@ Progress in testing oil well cements is illus- 
trated by this pressure type consistometer, which 
can operate at pressures above 18,000 psi and tem- 
peratures up to 300° F. This modern thickening 
time tester determines the combined effect of 
pressure and temperature, making it possible to 
approximate conditions encountered in cementing 
even the deepest wells. 


No amount of testing will solve all the problems 
encountered in the field... but the harder you try, 
the closer you come to providing the operator 
with adequate and reliable performance data... 
and the better able you are to make cements with 
the properties needed to meet the range of current 
cementing problems in the forward-moving oil 
industry. 


Photo, below, shows test under way, with pressure raised 
to about 9500 lbs. per sq. in. This apparatus re- 
creates, with high degree of accuracy, conditions of 
pressure and temperature encountered in deep, hot wells. 





High Pressure Consistometer in Lone 
Star’s Oil Well Cement Research Lab- 
oratory tests thickening time of cement 
slurries at high pressures and tempera- 
tures. Left, pouring slurry into con- 
tainer. Below, placing sealed cement 
container in pressure chamber. 
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There’s an old saw among manufacturers that “‘you 
can’t please them all,” but if this is the rule, Taylor 
Forge is the exception that proves it! 

As for most good things, there’s a good reason: 
Taylor Forge brought and applied to the pipe-welding 
field a mature forging experience that was full-grown 
long before welding fittings were produced on a com- 
mercial scale. And it was this informed experience, 
alloyed with resourceful forging skill, that Taylor 
Forge merged in the design of welding fittings which, 
literally, “have everything.” . 

Hence, you find features that appeal to the engineer- 
ing judgment of the designer and materials engineer, 
such as engineered strength distribution and close- 





control metallurgy, as you would expect from fittings 
made by engineers for engineers. But you also find 
features that appeal to their economic sense .. . the 
common sense of convenience and utility. 

These are the low-cost features that justify the pref- 
erence of the construction superintendent, the mainte- 
nance man, and the welding foreman: Tangents that 
make lining up easier; quarter markings that guide the 
work; clean lathe-bevels that mean better, faster 
welding; clear identifications; uniform and geometric 
dimensional accuracy; widest range of types and sizes. 

This array of features that “please them all” is found 
only in WeldELLS. Why accept less than these? 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS General Offices & Works: Chicago 90, Ill. (P.O. Box 485) Eastern Plant: Carnegie, Pa. Western Plant: 


Fontana, Calif. 
Bank Bidg. 


‘Senil alt: "Coiréaian  Stevice Piping” 


@ District Offices—New York: 50 Church Street @ Philadelphia: Broad Street Station Bldg. @ Pittsburgh: First National 
@ Chicago District Sales: 208 S. LaSalle Street @ Houston: City National Bank Bldg. @ Los Angeles: Subway Terminal Bldg. 
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By MILBURN PETTY 


WASHINGTON—Long-range oil issues rather than im- 
mediate problems will come before Congress this year, with 
supplies plentiful, but the memories of last winter’s short- 
ages are likely to make the members more oil-conscious 
than usual. 

Fuels, generally, are an essential commodity, so they will 
be included in President Truman’s drive for standby con- 
trols. But, even if Congress goes along, it will be difficult to 
justify invoking them against oil, particularly with the vari- 
ous government agencies indicating their belief that there 
is no danger of an oil shortage this winter. 

For example, Interior Secretary Krug has backed away 
from his last year’s appeal against installing oil burners. 
But Krug, like other federal officials, is still worried over 
the long range trend in U. S. oil supply. 


> Interior Secretary. Position of Oscar Chapman, now 
the Undersecretary of Interior and likely to succeed Krug 
if the latter leaves the Cabinet soon, is that “we are close to 
becoming a ‘have-not’ nation with respect to oil.” 

“We have now become,” said Chapman in a statement 
broadcast recently, “a net importer of oil, and while that 
can solve our problems in normal times, it might not be a 
reliable source of supply in time of war. That means, among 
other things, that we must explore and develop to the fullest 
the making of petroleum from other sources which are 
plentiful. The development and use of synthetic fuels as 
substitutes for natural oil should be one of our primary 
goals in the next decade.” 


> Tidelands. Chapman also reiterated the Truman Ad- 
ministration’s position that offshore submerged lands be- 
long to all the people and “should not be turned over to the 
coastal states.” That view will be expressed loud and long 
in the weeks ahead as the Truman bill for federal regulation 
of tidelands oil development is pushed. But it will be 
matched in strength and determination by the states battling 
for revestiture of these lands. 

The state rights advocates in Congress may not have 
enough votes to override a veto of a quitclaim resolution but 
it appears now that they can block a strict federal control 
bill. So, some sort of compromise may be forthcoming. 

Besides Attorney General Clark’s suits claiming federal 
ownership of submerged lands off Texas and Louisiana, 
there is a new mandamus suit in federal district court here 
to compel application of the federal mineral leasing law to 
lands below low tide off California, citing the Supreme 
Court’s decision in the California Tidelands Case. 


> Avgas. Military oil procurement officers still hope to get 
started on some sort of stockpiling program, despite their 
recent embarrassment over advertising to buy about 9,600,- 
000 bbl of Grade 100/115 aviation gasoline and then, when 
a few days before first deliveries were to begin, finding that 
the Air Forces had only enough mony to pay for 5,300,000 
bbl. They are hopeful of getting an extra appropriation out 
of Congress to build tankage and store substantial quantities 
of certain military products. 


> Imports. It can be safely assumed that the Independent 
Petroleum Association of America is not going to sit idly by 
while oil imports continue to mount, displacing domestic 
production and bringing about reduced allowables in Texas 
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and other oil states. On the other hand, there are some gov- 
ernment officials who are pleased at this prospect “because it 
will build up the productive potential in this country which 
we would need in case of war.” 


The big question in oil policy discussions, within the In- 
dustry, the Government and Congress, is whether the U. S. 
should build up domestic production with limited reliance 
upon foreign sources or import to the maximum for current 
use in peacetime. House Interstate Commerce Committee 
has put that issue at the top of its list for inquiry this year as 
it works at developing a national fuel policy. 


> Mexican Oil. One angle of the foreign oil issue that finds 
many of the majors lined up with the independent producers 
is the Mexican oil loan proposal. Neither group was pleased 
to have the House Interstate Commerce Committee, in its 
final report under Congressman Wolverton (Rep., N. J.) as 
chairman, advocating that the U. S. supply money and steel 
for Mexican oil development by Petroleos Mexicanos, the 
government-owned company, which has operated the expro- 
priated properties since 1938. It was felt that this would 
make it difficult for an American operator to negotiate a 
satisfactory deal with Mexico. 


> Oil-Steel Plan. One result of the sudden realization that 
oil was more plentiful was the lessening of pressure for a 
voluntary steel allocation program to make more oil country 
tubular goods and line pipe. A meeting between government 
officials and representatives of the oil and steel industries 
was called off without explanation. Several efforts to re- 
schedule the meeting have failed, so far, despite urgings by 
the Interior Department. (Secretary Krug went all-out in 
his plea for more steel for the oil and gas industries, as was 
reported in this column last month. ) 


> Federal Control. It would not be surprising if the sug- 
gestion is made soon that the federal government should 
annually review the U. S. oil situation—checking on crude 
oil availability, reserves, demand, efficiency of state con- 
servation laws, etc.—to determine whether or not federal 
oil control is “necessary.” This idea has some support within 
the Truman Administration as well as on Capitol Hill. It 
will be recalled that Senator Wherry’s small business com- 
mittee last year aired charges that state proration laws were 
used as part of a “price-fixing” scheme. 


> Antitrust. Some sort of move may be made soon by the 
Department of Justice to obtain a clarification of the Elkins 
Act pipe line consent decree of 1941, which limited the 
dividends of shipper-owners to 7 per cent annually. FBI 
agents have been interviewing scores of liquefied petroleum 
gas distributors in many states but there is no indication yet 
as to what antitrust action, if any, will result. Senator Gillette 
(Dem., Iowa) can be expected to push for court action to 
disintegrate the major oil companies as well as sponsoring 
divorcement legislation in Congress. House Small Business 
Committee has recommended that the Federal Trade Com- 
mission study the desirability and feasibility of divorcing 
manufacturing from distribution in oil and certain other 
industries. Meanwhile, the API-Mother Hubbard omnibus 
antitrust case—filed in 1940—is still undismissed, despite 
Attorney General Clark’s repeated statements that it would 
be dropped. Perhaps he is hanging on to it in hopes of using 
it as trading material to obtain an overall consent decree. 
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The smart businessman doesn’t rely on 
guess work to avoid headaches; he con- 
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ills before they begin. 
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fields this experience may provide ideas 
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obligation involved. 
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>» Supply Meets Demand. There may come a time when 
petroleum supplies cannot be pushed high enough to meet 
demand but that time is not yet, as shown by year end reviews 
of 1948. API President Boyd said that the industry had 
drilled more wells; discovered more new pools; produced 
and refined more oil than ever before; supplied more con- 
sumers with more products, and added enough oil to storage 
to assure ample stocks in 1949. 

[PAA Counsel Brown suggested that the oil industry get 
the title of “Industry of the Year” for its spectacular re- 
sponse to supplying the demand. 

National Petroleum Council Chairman Nallahan said that 
even the West Coast situation was back to normal after pro- 
longed strikes had resulted in some local shortages. 

It seemed to be a surprise to every one, even the staunch 
free enterprisers, that the law of supply and demand still 
worked so effectively. 


> Prices Mixed. Easier supplies of crude oil and petroleum 
products has brought inevitable relaxation of prices. 

Phillips Petroleum Company reduced its crude by the 

same 35 cents as the recent inesgase. Other firms that had 
followed Phillips lead in the rise#etit back within a few days. 
es ania grade crude oil.dyopped 50 cents a barrel. 

‘anadian crudes had already been cut as much as 52 cents 
a a rel the first of December. 

Then came a reduction in heavy fuel and diesel oil by 
several companies. For instance, Sun cut heavy oil 22 cents 
a barrel and Esso reduced diesel about 1/5 cents a gallon. 
Then there were rises of 14 cent a gallon for gasoline. 

\bout the same time Premier posted a price for East 
Texas crude 10 cents a barrel higher than the general price. 


Explanation: “A study of conditions in East Texas fields 
reveals premiums above the posted price still are being paid, 
with resultant favoritism to one producer against the other.” 


>» Waves on the Tidelands. Numerous ripples on the 
question of ownership of the tidelands are gathering into 
clashing waves. In December a memorandum from the Sec- 
retary of the Interior’s office stated: “The oil reserves in 
the Continental Shelves of the United States are vital to ihe 
economy and defense of this nation and it can not afford to 
make a gift of these tremendously valuable resources to a 
few coastal states.” The California decision given by the 
Supreme Court in June was that the United States “has 
paramount rights in and power over that belt.” Now Texas 
and Louisiana are fighting a government suit seeking to 
establish federal jurisdiction in the Gulf of Mexico. 


> Venezuela Oil Taxes. The recenty ousted government of 
Venezuela passed the so-called 50-50 tax law before its 
demise. It is understood the newly installed government 
will put the new law into effect to apply on profits earned in 
1948. The law works this way: If a company has an income 
of $100,000,000 after all taxes and other payments to the 

government, based on present laws, and the government’s 
total “take” is $90,000,000, then the government will take 
an additional $5,000,000 from the company. The law, how- 
ever, does not affect those companies which show they are 
netting less than 10 per cent annually on their invested 
capital in Venezuela. Companies netting between 10 and 15 
per cent on their investment pay only half the tax. 
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>» Use More Steel. Oil and gas industries in the first 9 
months of 1948 showed the greatest increase in steel receipts 
of any industry, 38 per cent above 1947 figures. Steel ship- 
ments to all industries went up only 4 per cent in the same 
period. Steel makers shipped 3,125,000 tons of steel to the 
oil and gas industries in the first three quarters, the Ameri- 
can Iron and Steel Institute reported; 48,399,900 tons were 
shipped to all consumers. 


> Russia Reports Gains. Development of the Russian oil 
and natural gas industries is being maintained at rates above 
those aimed at in the postwar five-year plan, according to an 
official report released through the Russian embassy in 
Washington. All Soviet production statistics are based on 
percentages without revealing base figures, making it im- 
possible to calculate actual output. 

According to the report, third-quarter crude oil produc- 
tion was 109 per cent of that for the same period last year, 
while gasoline production was 107 per cent of last year, 
kerosine 118 per cent, and natural gas 103 per cent. During 
the period, the oil industry in the southern and western 
areas exceeded the quarterly production program by 6 per 
cent and eastern areas topped their quota by 12 per cent. 


> A Spot of Expansion. At least $163,000,000 has been 
marked for refinery expansion in the Philadelphia area 
alone in 1949 by six oil companies, the city’s Chamber of 
Commerce reports. Sun, Gulf, Sinclair, Socony-Vacuum, 
Atlantic, and The Texas Company, whose $50,000,000 proj- 
ect tops the list, all plan expansion. 

General expansion trends will have to await annual re- 
ports and federal administration actions for clarification. 


> ECA Wants Lower Prices. Paul G. Hoffman, economic 
cooperation administrator, asked oil companies to lower 
their prices on petroleum required under the Marshall plan. 
In a letter sent-to oil companies Hoffman said: “It is of 
utmost importance that ECA should have the benefit of the 
lowest competitive market price for shipments of crude oil 
and petroleum products financed through ECA. It seems to 
me essential that prices be reduced.” 

The letter did not say what the prices are, but it indicated 
prices on both domestic and foreign oil are too high. 


> Jersey Standard May Borrow. For all the hazards of 
ownership, firms go to considerable lengths to increase their 
holdings. Right now Standard Oil Company (New Jersey) 
is considering borrowing $75,000,000 to replace cash used 
last month by the company to buy a 30 per cent interest in 
Arabian-American Oil Company, it was announced by off- 
cials of Jersey Standard. The terms and details of the long 
term loan have not yet been settled. 

> Crooner No, 2 Comes In. Crooner Frank Sinatra’s luck 
in oil ventures is holding good in the Skull Creek area south 
of Musk Creek in Weston county, Wyoming. 

The second well drilled by Frontier Drilling Company, 
Bob Six (president of Continental Air Lines), and Sinatra 
was completed last week for production of 220 bbl of oil per 
day, from the Newcastle sand. 

The well is listed as Graham No. 2, but some e cilmen re- 
fer to it as “Crooner No. 2.” Sinatra, so the story goes, was 
prevailed on by his friend, the airline executive, to invest 
some money in the fast moving Wyoming oil play. 
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By H. J. STRUTH®, 


Petroleum Economist 





> U. S. Net Importer. For the first year since 1922 the 
United States was a net importer of oil. Imports during 1948 
exceeded exports by about 46,535,000 bbl. Although refined 
oil imports were less than in 1947 by nearly 5,000,000 bbl, 
crude oil imports were increased 28,000,000 bbl above the 
previous year. This brought crude imports to about 125,- 
525,000 bbl, or a daily average of 343,000 bbl. Total exports 
were 17 per cent less than last year. Gasoline and distillate 
fuel oil exports were only three-fourths as large, while kero- 
sine exports were less than half as large. 


*Editor, The Petroleum Data Book. 


> Greater Supplies. In addition to a 127,000 bbl per day 
surplus in the export-import picture, domestic production 
in 1948 was about 8 per cent above 1947. Crude oil produc- 
tion averaged 5,509,000 bbl per day for the year, and about 
5,666,000 bbl per day during the last quarter. Natural gaso- 
line production increased 30,000 bbl per day over last year. 
> Stocks at Peak. Although the refining rate was stepped 
up steadily throughout the year (except during the Cali- 
fornia strike), crude oil stocks increased from 230,654,000 
bbl at the end of 1947 to 251,950,000 bbl at the end of 1948. 
The increase of about 21,300,000 bbl may be compared with 
the increase in crude imports. Refined oil demand failed to 
keep pace with the 10 per cent increase in the refining rate 
during the year. As a result, refined oil stocks (including 
natural gasoline) rose from 270,146,000 bbl at the begin- 
ning of the year to about 352,370,000 bbl at the close. 
Greatest increase was registered in fuel oil stocks. 

> Crude Price Weakens. The posted price of Pennsyl- 
vania crude was reduced 50 cents from its $5.00 level on 
December 11 by Joseph Seep Purchasing Company and 
South Penn Oil Company. Valvoline also announced a 30 
cent reduction on its oil to a price of $3.65. Shortly there- 
after, December 17, Phillips Petroleum Company withdrew 
its 35 cent increase, which had been a matter of controversy 
for nearly three months. Increased domestic and foreign 
supply apparently motivated the reductions in prices. In 
Texas, producer of 45 per cent of this country’s crude, the 
Railroad Commission ordered production allowables cut 
back for January about 10 per cent. 














































































































Comparative Statistics, December, 1948 Supply and Demand—All Oils 
All figures are computed on a Bureau of Mines’ Basis* Dec. Nov. Dec. |Thisyear|Last year| Per cent 
D N De m L P 1948®) | 1948® 1947 | to date | to date | change 
ec. ov. C. isyear|Last year| Percent | Total supply, alloils........ 205,400] 198,260] 192,738]2,343,050|2,148,392 9 
= 1948@®) | 1948®) | 1947 | to date | to date | change ‘ Daily average ee — 6,609 —_ i ane ' 3 - if ‘ 
Wells drilling........+++++. 5,125] 5,100} 4,540] 5,125} 4,540] +13 —. snes 8589 Se T18 “6 70 a 19 71 000| 
Total wells drilled.......... 3,507] 3,432] 2,875] 38,906} 33,290) +17 Change in stocks (total)... +2,070| +14,730] —14,056]+103,520| —5.041 
Development wells........-] 2,708} 709] 2,190] 30.442] 25,825) +18 Current Crude Oil Prices 
oo 1,907} 1,874) 1, 1, ’ Louisiana....... $2.62 | Basic crude prices: 
GaB..... 6... eee ee eee ees 236 223 245) 2,584) 3,183) —19 U. 8. Average...$2.60 | Arkansas....... 2.43 | Oklahoma-Kansas (36 gr.).....$2.57 
Ds 620 612 491) 6,790} 5,407) +26 i. aa. 2.61 | New Mexico.... 2.40] Texas Gulf Coast (36 gr.)..... 2.86 
Percent dry.......-..-..| 22.4) 22.6) 22.4) 22.3) 20.9) + 1.4 | California. ..... 2.42 | Mississippi... . . > 42| East Texas.................. 2.65 
Service wells............... 171 183 213 2,159 2,264 — 5 — Sere He 90 Serre 2 be jor yh f. os ae . : o 
ne we eee eee ee lee ee ||| eee j ther states.... 3.07 alifornia Signal Hi gr.).. 2. 
Wildcat wells. ...........5. 573] 540] = 472] 6,305] 5,201] +21 aia sane be ig te ok 
’ yivania, Bradford. ...... 4.50 
EE eee: 85 82 58 960 802} +20 
De EEE) at] a8] 398] s.001 4.399] 22 Drilling and Production Statistics by States 
er ce Be cata sage Perch tes t : . x ‘ 0.3 5 
= ~ arate 7 — waste _ =... Dec. Nov. Dec. |Thisyear| Last year| Per cent 
Crude supply®. ............ 188,700} 181,880} 174,255}2,141,914/ 1,953,639] +10 1948® | 1948® | 1947 | to date | to date | change 
Daily average............ 6,087 6,062 5,621 6,852 5,352 Wells drilled (excl service).. 3,336 3,249 2,662| 36,747) 31,026] +418 
Crude demandt...........- 184,200] 178,400] 174,686|2,120,618]1,953,161| + 9 os ea ce. a a er rw, 
Daily average............ 5,942) 5,947) 5,635) 5,794) 5,351 a 231, 292| 181] 2.461] 2044] +20 
: MMM a2 Soc ccirrotnte 303 278 269] 3,161] 2,655 +19 
Crude stocks............... 251,950| 247,450] 230,654) 251,950] 230,654 + 9 = 
: -d 7 os “ Sees a 2 rts 41 42 41 TOUMIBDA....... 0.0625 50005: 186 176 160 2,281 1,665 +37 
Mississippi.............--- 38 33 44 414 495 16 
Natural gasoline produetion.| 12,470] 12,000 12,307] 143,613] 132,000] + 9 | New Mexico..............-| 88) A) 08) DN BAG 
Daily average............ 402 400 397 392 362 oe ae 1,140 1,083 762 12,167 9,300 +31 
; Other states... <..-..o050c00s 0 i vl ni 
Motor fuel production ...... 80,500] 76,500] 75,140] 917,178] 839,886] + 9 . SSD 
x apa gpa CORA 2,597] 2,550) 2,424) 2,506] «2,301 Wildcats drilled (incl above) . 573 540 472} 6,305] 5,201) +21 
; a ae 11 9 7 103 72| +43 
Gasoline yield, per cent. .... 40.3 40.0 40.3 40.2 40.2 0 ESS ares en 2 = = = yo: — 
SER entre anew aa 
Motor fuel demandt........ 73,500} 73,500] 70,790} 904,709] 842,352) + 7 a a ge 34 51 39 517 407| +27 
Daily average............ 2,371 2,450 2,284 2,472 2,308 | Pee eee 37 23 17 pres 284) + - 
Mississippi...............- 14 7 6 109 93| +1 
beoher ties) ebediiths <<ona.cax 100,140] 93,140] 87,407} 100,140} 87,407| +15 o> gaa aCRREIE i 7 4 69 49| +41 
Days supply............. 42 38 38 42 38 7S ee 62 61 87 808 863} —7 
: " MEME ice oun vanense: 219 202 166} 2,519] 1,872] +35 
Fuel oil production......... 74,450} 71,800} 70,505) 847,731) 759,968) +12 Other states............... 96 104 70 948 765| +24 
Daily average...........- 2,402} 2,393) 2,274] 2,316] 2,082 a 5487; —5.670| 5.337 —5.500|—B0as| 8 
Fuel oil demandt........... 87,930] 72,000] 94,398] 872,233] 857,289] + 2 BEE 5. ss.nc03.00euees 86 86 86 86 82) + 5 
Jaily average..........-. 836 4 3,045} 2,383) 2,349 OMRON. cos access ccceces 960 963 927 931 913} + 2 
a — Minos... 200.2 eos, 180) si] 80/17/82 3 
fuel oil stocks............ 153, 161,085] 98,172] 153,655] 98,172} +57 RMR Pei te eae 
ee = Sere t a es 54 ial eadiis............2cc.0. 511i 508} + 472| «= 493| «= 4391 4-12 
: ae | yi) | al th 
Refinery still runs.......... 176,800] 170,500] 165,858]2,030,469] 1,852,246] +10 New Mexico............... 
Jaily average............ ; 683 340 ki 07 Oklahoma................. 444 442 409 421 386} + 9 
ee — ‘ — 254i) 2,546) 2.876] 2487) 2.045] +10 
All refined stocks........... 352,370] 354,800] 270,146] 352,370] 270,146] +30 Wyoming....... LEON: 14 
emmenenit. RAS: 55 60 41 55 41 Other states............... 247 238 228 228 219] + 
*Unless otherwise stated all figures represent thousands of barrels. @® Preliminary. “Includes domestic production and imports. 
tTotal demand, including exports. (Revised. 
Preliminary estimates based upon data supplied by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 
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DOUBLE DECK—DOUBLE CHECK 


If filling losses far exceed standing losses in 
your storage installation, the Graver Improved 
Floating Roof with full double deck is your best 
protection. It’s designed to prevent all the filling 
losses plus as high as fifty percent of the standing 
losses ... the greatest possible overall saving 
for such set-ups as a deep water terminal. 

The double deck, in addition to providing a 
buoyancy that is positive assurance against sink- 
ing under any conditions of weather or climate, 
insulates the stored product effectively against 
“boiling”. Lying directly upon the surface of the 
liquid and sloping upward from the center, the 
roof eliminates the accumulation of vapor which 
causes corrosion where “sour” crudes are stored. 

For a double check where filling lasses are 
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the major problem, specify the Graver Floating 
Roof with full double deck. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MEG. CO.ING. 


East Chicago, Indiana 
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of separately fired 
SUPERHEATERS 


a—if your furnace has an integral steam superheater. the 

addition of a PETRO-CHEM SEPARATELY FIRED 

SUPERHEATER will give 4 wide range of steam control, 
regardless of how the furnace is operated --- further- 
more, the suriace of the integral steam superheater can 
be used to increase the furnace capacity. 


b-—a PETRO-CHEM SEPARATELY 
in your boiler plant will permit varying the 
of the steam, independent of the boiler plant operation. 


PETRO-CHEM SEPARATELY FIRED SUPER- 
HEATERS are now being used in cracking, proc 
ess and chemical plants where close regulation 
of the steam temperature is an important func- 
tion to the efficient operation of the process- 
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Derroiuc PERSONALITIES 





after having been buffeted about for a couple of weeks 

by a torrent of Christmas festivities and frivolities that 
has left us, instead of the trim craft we used to be, a shat- 
tered hulk—a helpless derelict on the sea of life. Woe is us! 
It all started on December 21 when quite innocently we 
accepted an invitation from Bob Roberts, Standard of Cal’s 
public relations manager down hereabouts, to foregather 
with the ladies and gentlemen of the fourth estate at a mild 
binge in the L. A. Biltmore. 


Here we exchanged bon mots, verbal rapier thrusts, and 
brilliant bits of badinage, with the better known ink splash- 
ers of the area, and then said a series of hellos to such 
pillars of petrolic society as pleasant, easy to talk to and 
easy to look at George O’Brien; modest but completely 
capable p.r. director, Stu Brown; the industry’s most eligible 
bachelor, John Thacher; the oil man’s Rubinoff, Tut Tuttle; 
the Walter Winchell of the Bay area, John L. Sullivan; that 
most accomplished segregator of butanes and pentanes, 
George McLaren; the courteous young Hibernian, Bill 
Murphy, and just dozens of other RPM disciples, brimming 
over with friendliness, and making life such a glad song for 
us poor pencil pushers that we found it difficult to tear our- 
selves away. Indeed, some of us couldn’t do it, and finally 
had to be pushed away. 


Wee folks, here we are out into comparative calm again 


fornia derrick groves, we hied to the Embassy Room of 

the Ambassdor Hotel, where Emsco and Youngstown 
were joint hosts at one of the most elegant spreads it has 
ever been our privilege to see—and attack. There was a 
great plentitude of the singing waters to titivate jaded appe- 
tites, if any, and the display of viands was such as to bring 
water to the teeth and job to the heart of the most exacting 
epicure. 


N' night, with half the population of the Southern Cali- 


At this noble convocation we exchanged greetings and 
stuff with the stratospheric reaches of western oleic society, 
first, of course, paying our respects to President Hugh Glenn, 
the Emir of all the Emsconians, and a right promising sub- 
ject for one of the Calvert gentlemen series; and Jack Craw- 
ford, prexy of the California Youngstown brood, and a big 
game hunter of amazing prowess. Then followed a veritable 
welter of salutation and small talk with such notables as 
Bill Kinder, the sporadic quartetist; Jack Smith, the avocado 
king from Enscondido; Bill Powell, not to be confused with 
the movie lad of the same name; Roger Leason, the wizard 
of finance; C. L. Lamkin, the epitome of executive talent; 
Ernie Fowks, the most nomadic member of the famous oil 
family; Dick Whelan, deep digging golfer and Nineteener 
of note; Ted Forsyth, not long back from a trip to South 
\merica; Charlie McClure, one of the spark plugs of the 
AIME Juniors; Glenn Johnson, Baash-Ross trout fisherman ; 
Harold McCarthy, the Union Oiler with the penetrating 
tenor; Elmer Decker, architect of the Long Beach bridle 
path: Doug Graham, propagandist for the humor of the 
English; Bob Cook, the world’s most vigorous exponent of 
security; and so on far into the night. But time and space 
are limi*ed, so with congratulations to our hosts and apolo- 
gies to those we failed to mention we must proceed on our 
muddling way. Anyway, it was a swell party. 
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in the drilling department of Gulf Oil Corporation of 

Houston, Texas, is probably by this time settling down 
on the sizzling sands of the Persian Gulf. A message by 
carrier pigeon bears news of his loan to the Kuwait Oil 
Company on a temporary basis. It’s top secret! Nobody 
knows a thing about it except ourself and maybe Drew Pear- 
son. But, for your private information, Charlie was born in 
San Antone, and has been with Gulf for approximately 14 
years. He is the doting papa of two lovely daughters, Char- 
lene, aged 13, and Patsy, aged 11, but on rare occasions he 
has been lured away from the family circle to play a round 
of what he erroneously calls golf. Investigation of this weak- 
ness indicates that he first took up the divot-digging pastime 
because he thought it was named “gulf.” In any case, he 
plays in the low 120’s and always thought that it was a rich 
man’s game until he found out for himself that there are 
plenty of poor players. 


Vin the a state or two here, Charlie Laas, district engineer 


Al Gregersen, of Danish American Prospecting Company, 
Danish affiliate of Gulf Oil Corporation, was a recent visitor 
in the U. S., and is looking tip-top, which he credits to a 
sustained diet of potatoes and... potatoes. Says they have 
no oil in Denmark yet but have found many salt domes and 
are quite optimistic about an ultimate discovery. He gets 
a big bang out of Scandinavian custom and perhaps more 
out of our ideas of Scandinavian custom. Al is an interesting 
speaker, and his discussions of nude bathing, sobriety tests, 
and titles, are priceless. The gals over yonder are expert at 
undressing right on the beach under a robe—and to the 
joy of the kibitzers on the shore, they always turn their backs 
to the ocean when a fishing boat goes by. Blood tests are 
given to determine sobriety and no one is allowed to drive 
a car if even remotely “lickered.” A suspected American 
proved to have so much alky in his blood that it was actually 
inflammable. Speaking of titles, the janitor in Denmark is 
a “heating master,” and the plumber is a “master of gas 
and water.” 


chum and namesake in Marshall Stirling, sales manager 

of the petroleum division of Dowell, Inc., of Tulsa. This 
friendship dates back to the time when they both worked 
in Magnolia’s natural gas department as aides and under- 
lings of Don West. The two Marshalls attended an SMU 
game some years ago, and in the excitement, kept trading 
such remarks as, “Gee, Marshall, look at that guy go!”; 
““Who’s number 24, Marshall?”; “He’s away, Marshall— 
he’s away!” 


()" Mid-Continent eye, Marshall Fagin, has a long-time 


While this exchange was going on, a tippling fan behind 
them drank deeply and often of the cup that cheers; noisily 
hiccuped his way through three quarters of the game, and 
then subsided into a near coma. When the final whistle 
blew, he rose unsteadily, placed a hand on the shoulder of 
each Marshall, and asked, “Shay, fellash, wicha you fellas 
ish Marshall, eh?” Being informed that they both answered 
to the aforesaid moniker, he almost straightened in sur- 
prise. “Well, wharra ya know,” he said. “Thash one for the 
book. I thought you shaps wash talkina me alla time. My 
name’s Marshall, too.” 
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FROM the time a well is 
“spudded” until the last barrel of 
oil is in the tanks you want depend- 
able performance from your drill 
pipé, casing and tubing. Youngs- 
town Oil Country Tubular Goods 
have served faithfully and depend- 
ably for 45 years. When you think 

of oil country tubular goods--- 
think of YOUNGSTOWN. 


wit 
" OIL COUNTRY TUBULAR GOODS 
THE YOUNGSTOWN SHEET AND TUBE COMPANY 9 S*"""' ‘crs — “ovnstows » Che 


Manufacturers of Carbon, Alloy and Yoloy Steel Export Office-500 Fifth Avenue, New York 
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Wyoming 


To the Editor: 


It is noted with great interest that 
you show a picture of the Lander field 
over the caption “Oldest Producing 
Field in Wyoming” heading your ar- 
ticle “Wyoming — Its Past and Its 
Promise” in the November 1948 issue 
of The Petroleum Engineer. 

Oil people of this area agree with- 
out question that the Dallas field is the 
oldest field in the State of Wyoming 
and | did not think that anyone would 
make a claim that the Lander is older 
from any point of view. 

Reference to U. S. Bureau of Mines 
Bulletin 418 will verify that the Dallas 
field has been in production since 

1884. U. S. Geological Survey records 
show that 150,000 barrels of oil had 
been produced from the Dallas field 
at the close of 1913. Bulletin 418 esti- 
mates 125,000 barrels at the close of 
1912. On the other hand, the Bureau 
of Mines report on the Lander field 
reads: “A small well was drilled near 
the river as early as 1909 in sec. 3, T. 
33 N., R. 99 W., but the important dis- 
covery was not made until January 
1912, when a well in lot 2, sec. 30, was 

completed at 1,010 to 1,050 feet in 
the Embar lime.” The same source 
records no production through 1914 
and only 3,600 barrels in 1915. 

Another point of interest is the fact 
that the field production is still above 
125 barrels a day, a figure which will 
no doubt be increased from month to 
month as we have been conducting an 
active drilling campaign on the south- 
east part of the structure. Topography 


Dallas field is the oldest in Wyoming 
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of this area was a little too rugged for 
the horse-drawn dirt movers. 

We have completely replaced worn 
out, obsolete suriace machinery in the 
field with modern pumping units pow- 
ered by electricity. Now the Dallas 
field not only can claim the “first dis- 
covery” and “oldest producing field,” 
but stands well up on the list as one of 
the most modern fields in the State. 


R. Ross Patterson 


Thermo Petroleum Company, 
Lander, Wyoming. 


The same anticline produced, we 
understand, both the Dallas and the 
Lander fields but the caption was mis- 
leading. Miss Adams states in the 
article itself (Page 38, November is- 
sue): “The earliest well was probably 
that drilled at Dallas Dome in 1883.” 


—The Editor 


To the Editor: 

. The only modification I would 
make (in the Wyoming article) is with 
reference to our winters. We at times 
think we are getting into the “banana 
belt.” Operations (in the state) are 
now carried on twelve months in the 
year. Last winter we had geophysical 
parties in the field every day and drill- 
ing, somewhat curtailed, continued all 
winter. 


Geo. W. Jarvis 


Wyalta Oil Company, 
Casper, Wyoming. 





Pumping Costs 
To the Editor: 


As an operator of oil and gas pro- 
ducing properties in North and West 
Central Texas, I wish to tell you how 
much | enjoyed reading and studying 
the article on page 51 in your Septem- 
ber, 1948, issue, entitled “Distribution 
ri Pumping Costs” by Richard Sned- 

on. 


I was pleasantly surprised to find 
how the pumping cost figures for these 
areas by Mr. Sneddon agreed with the 
pumping cost figures on our own prop- 
erties. 


I want to take this opportunity of 
complimenting you and the rest of 
The Petroleum Engineer’s staff for the 
publication of so many articles such as 
this that help us in our drilling, pro- 
ducing, and waterflooding operations. 


Wishing you a Merry Christmas and 
Happy New Year. 


Paul C. Dean, Secretary-Treasurer 


Great Expectations Oil Company, 
Fort Worth, Texas. 


The P.E. in Korea 


To the Editor: 


Would it be of any interest to you 
to know that every issue of The Petro- 
leum Engineer is eagerly devoured by 
my Korean workmen. 

Articles on welding, pipe fitting, the 
Big Inch and everything has been 
translated and studied by my Chief 
workmen. They do not do a bad job 
at all. Here in Asia we are short of fit- 
tings and supplies. But being an old 
refinery man with Arkansas Natural 
Gas (Cities Service) we improvise, in- 
vent, invert, weld, blacksmith, and you 
would be surprised, get the job done 
pretty darn well. My men had never 
built a tank of any type but with care- 
ful training they have erected 34 bolt- 
ed steel tanks from 100 bbl to 10,000 
bbl and every single one has stood up. 

I work about 350 Koreans. I have 
only one lieutenant from Oklahoma to 
help me. No enlisted men at all. Our 
tank farm consists of 22—10,000 steel 
bolted tanks, 1—1.000, 2—500, 8— 
250, and 6—100 bbl with 2—40,000 
welded tanks yet to build. Pump 
houses, sea unloading lines, drum 
cleaning, repair and filling, boiler 
house, water pump house and every- 
thing to make up a modern tank farm 
terminal for both storage and distribu- 
tion with its office, garage and work- 
men’s quarters, etc. 

Just thought it might be of interest 
to you to know what assistance your 
publication has been to my Korean 
workmen. 


Albert W. Long, Major CE. 


Stationed in Korea. 
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Reserves Show Greatest Increase in 10 Years 


Exploration Spurred to New High Levels Despite 


Cost Increases of Four or Five Times Pre-War Levels 


By H. J. STRUTH, Petroleum Economist 


EXCLUSIVE 


Hiicuer oil prices have practically 
doubled the efforts of oilmen to find 
new oil fields in the United States. At 
an average price for crude in 1948 of 
$2.61 per bbl, the industry drilled 
12,850 exploratory wells and chalked 
up a gross addition to underground 
reserves of about 3,410,000,000 bbl. 
This includes 715,000,000 bbl in new 
fields and 2,695,000,000 bbl in exten- 
sions and revisions. 

During 1940-42, when the price of 
oil averaged $1.11 per bbl, the indus- 
try drilled only 6,750 exploratory 
wells a year and discoveries of new re- 
serves averaged 2,017,000,000 bbl 
yearly. Despite the fact that production 
of crude oil and natural gas liquids 
reached the record-breaking total of 
2,160,000,000 bbl, the nation’s total 
underground reserves of petroleum 
were increased in 1948 by at least 
1,250,000,000 bbl and this is believed 
to have increased the proved reserves 
at the end of last year to a total of 
about 26,015,000,000 bbl. 

While the year 1948 was apparently 
the most successful period in the last 
10 years in the volume of reserves dis- 
covered, the facts prove that far 
greater effort is required to find oil 
in sufficient quantities to provide for 
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FIG. 1. Effect of price upon drilling and 
discoveries. High crude prices spur 
exploration and expedite discoveries. 
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constantly greater future needs. Com- 
pared with the period 1935-38, it is 
evident that the petroleum industry’s 
exploratory activities in 1948 re- 
quired twice the former effort for 
about one-half as much oil per dis- 
covery well, at costs that are about 
two and one-half times greater. 

In the earlier period, discoveries 
per exploratory well averaged approxi- 
mately 442,000 bbl, whereas in 1948 
the average per well amounted to only 
213,000 bbl. At the latter rate of initial 
discovery it is seen that nearly twice 
as many wells must be drilled to find 
reserves in comparable quantities. Of 
far-reaching importance, however, is 
the fact that the average expenditure 
per exploratory well in 1948 was 
about $87,283, compared with $33,161 
per well drilled during the 1935-38 
period. In the earlier period it took 
2.3 exploratory wells to find a million 
barrels of reserves, whereas in 1948 
the number of exploratory wells per 
million barrels found averaged 4.7. 
> Original Discoveries Aug- 
mented. Although the oil industry 
has not discovered any new oil fields 
of major importance (100,000,000 
bbl) in the last 10 or 12 years, it is 
evident that reserves added by exten- 
sions to original discoveries and revi- 
sions in previous estimates have great- 
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TABLE 1. Effect of price upon 
exploratory effort and increment 
in reserves. 





Average price Exploratory Total reserves 

of crude wells drilled increment* 
1940 $1.02 6,917 2,000,000 
1941 1.14 7,389 2,075,000 
1942 1.19 5,946 1,980,000 
1943 1.20 6,702 1,610,000 
1944 1.21 7,503 2,089,C00 
1945 1.22 8,187 2,310,000 
1946 1.43 9,403 2,693,000 
1947 1.95 10,401 2,716,000 
19488 2.61 12, 3,410,000 


*Includes new fields, extensions and revisions. 
®)-Preliminary estimates. 








ly augmented the initial results cred- 
ited to exploration effort. Significant 
in this connection is the fact that the 
ratio of ultimate reserves credits re- 
sulting from subsequent extensions 
and revisions to original discoveries 
have, over the last 8 years, averaged 
1.57 to 1. Between 1940 and 1948, for 
example, total reserves discoveries 
through new fields amounted to 3,- 
178,000,000 bbl. 

Through extensions to original field 
discoveries and upward revisions in 
first estimates, the imitial discovery 
total was increased to 14,523,000,000 
bbl, or 4.57 times the quantity of re- 
serves credited to initial discovery 
wells. Over an 8-year period subse- 
quent to 1940, the 1940 initial discov- 
ery credit was increased from 315,- 
000,000 bbl to 2,451,000,000 bbl, 
which is in the ratio of 7.78 to 1. If 
this experience is maintained over the 
next 8 years it is not unlikely that the 
initial discovery credit of 1948, 
amounting to an estimated 715,000,- 
000 bbl, may ultimately prove to be 
as much as 5,563,000,000 bbl of re- 
serves credited to the initial explora- 
tory results of 1948. 


While there are some persons who 
view the future oil supply outlook with 
alarm and assert that reserves dis- 
coveries cannot be expected to keep 
pace with future needs, it is highly 
reassuring to the oil industry and to 
the public to review the industry’s ex- 
perience over the last 14 years, in find- 
ing new petroleum liquids reserves. 
The facts show that initial discoveries 
of reserves in new fields during this 
period totaled about 7,833,000,000 
bbl, but extensions to initial finds and 
upward revisions in first estimates 
have increased the original credits by 
a total of 21,861,000,000 bbl. Thus. 
new field discoveries made during this 
period were ultimately estimated to 
amount to 29,694,000,000 bbl, or 
3.79 times the quantities credited to 
original new field discoveries. These 
facts do not warrant expressions of 
alarm over the nation’s future oil sup- 
ply. They provide definite assurance 
of continuing appreciation in the na- 
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TABLE 2. Results of exploratory effort. 
(Revised through 1947) 
Exploratory Reserves discovered Total Reserves four. 
wells drilled reserves Wells drilled per well 
(annual New fields Extensions & discovered per million (thousand 
average) revisions* (million bbl) bbl found bbl) 
(million bbl) | (million bbl) 
PN os o.0:s fais cies 5,896 895 1,713 2,608 2.3 442 
er 6,713 352 1,908 2,260 3.0 337 
1048-48@®)............. 9,174 474 1,6767 2,150 4.3 234 
Year 1948®........... 12,850 715 2,0207 2,735 4.7 213 
Effort +2 Results —% Cost +2% 
lis: Reserves per well: Expenditure per well: 
re 5,896 1935-38....... 442,000 1935-38....... $33,161 
MRR Ee 12,850 _ _ 213,000 ee 87,283 
® Preliminary estimates, year 1948. 
*Revisions have been allocated upward to original discovery years. 
+Provides for subsequent upward revision, year 1948. 
TABLE 3. Discoveries, production, and proved reserves. 
(Crude oil and natural gas liquids) 
Reserves found | Reserves found | Revisions in pre-; Total reserves | Production crude} Approximate 
in new fields by extensions | vious estimates* found and gas liquids — 
end of year 
(bbl) (bbl) (bbl) (bbl) (bbl) (bbl) 
1944 515,000,000 728,000,000 846,000,000 2,089,000,000 1,778,000,000 22,710,000,000 
1945 440,000,000 1,141,000,000 729,000,000 2,310,000,000 1,826,000,000 23,194,000,000 
1946 323,000,000 1,312,000,000 1,058,000,000 2,693,000,000 1,850,000,000 ,037 000,000 
1947 505,000,000 1,387,000,000 000, 2,716,000,000 1,988,000,000 24,765,000,000 
1948®) 715,000,000 1,660,000,000 1,035,000,000 3,410,000,000 2,160,000,000 26,015,000,000 























*Author’s estimates. 


@®-Preliminary estimates, subject to revision. 
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FIG. 3. New field discoveries and subsequent credits. Extensions 
and revisions to original discoveries are of growing importance. 


tion’s petroleum reserves and greater 
availability of supply against future 
consumptive requirements. 

> Finding Costs High. Today's 
costs of finding oil as compared with 
pre-war years present a problem of 
gigantic proportions to the petroleum 
industry. Conservative estimates indi- 
cate that the cost of finding oil in new 


fields in 1948 was approximately 84.8 
cents per bbl, compared with an aver- 
age in 1947 of 97.6 cents per bbl. 
These costs consider only the charges 
incurred by exploration for new oil 
fields. They do not include develop- 
ment costs nor the cost of producing 
oil, which are reported by operators 
to average from $1.50 to $1.60 per 


in new fields and extensions to previ- 
ous discoveries initial costs are com- 
puted at an average over the last three 
years of about 56.5 cents per bbl. This 
is 4.3 times greater than the cost of 
finding oil in the pre-war period 1935- 
3%, when the average was about 13 
cents per bbl. In fact, on a revised cost 
basis, crediting revisions in first esti- 
mates to years of original discovery, 
the cost is now 5.2 times greater than 
it was during 1935-38. 

Replacement cost of reserves is to- 
day a factor of far-reaching impor- 
tance with respect to present and 
future financial returns of the indus- 
try. The facts indicate that the indus- 
try has been selling the oil it found in 








TABLE 5. 


Approximate cost of finding oil in the United States. 


(Revised through year 1947) 





































































































| Millions of barrels ao aera Thousands of dollars Cents Cost per well, dollars 
Exploratory a. é 
Initial Working Revised Working wells Lease and Initial Revised Ea 
reserves interest reserves interest drilled Drilling overhead Total cost, cost, Drilling Total 
discovered (85.5%) ciseuvere 1 (85.5%) (5) cost cost cost per bbl per bbl (11) (12) 
(1) (2) (3) (4) (6) (7) (8) (9) (10) 
EE 1,243 1,063 1,917 1,639 7,503 $240,479 $277,180 $ 517,659 48.7c 31.6¢ $ 32,051 $ 68,994 
a 1,581 1,352 2,270 1,941 8,187 365,557 365,650 731,207 54.1 37.7 44,650 89,313 
eee 1,635 1,398 2,076 1,775 9,403 420,386 405,800 826,186 59.1 46.5 44,708 87,864 
ae 1,892 1,618 2,228 1,905 10,401 481,982 422,350 904,332 55.9 47.5 46,340 86,947 
| ee 2,375 2,030 2,735* 2,338* 12,850 599,710 521,748 1,121,458 55.2 48.0 46,670 87,273 
(3-year moving averages) 

Se ee 1,637 1,449 2,431 2,079 5,760 67,318 120,330 187,648 13.0 9.0 11,687 32,578 
be, eee 1,848 1,635 2,662 2,276 6,161 75,277 132,624 207,901 | 9.1 12,218 33,745 
1937-39......... 1,744 1,543 2,447 2,092 6,525 83,779 147,834 231,613 15.0 11.1 12,840 35,496 
Se | 1,441 1,275 2,262 1,934 6,607 88,836 157,154 245,990 19.3 12.7 13,446 37,232 
1939-41......... 1,15) 1,018 1,959 1,675 6,969 101,696 170,820 272,516 26.8 16.3 14,593 39,104 
194)-42 919 813 1,760 1,505 6,750 111,351 173,519 284,870 35.0 18.9 16,496 42,203 
1941-43 876 775 1,589 1,359 6,679 133,644 196,696 330,340 42.6 24.3 20,010 49,459 
1942-44 954 853 1,664 1,423 6,717 174,083 228,890 402,973 47.2 28.3 25.917 9,993 
1943-45 1,231 1,089 1,935 1,654 7,464 257,027 295,820 552,847 50.8 33.4 34,435 74,068 
1944-45... 1,485 1,315 2,154 1,842 8,364 342,141 349,543 691,684 52.6 37.6 40,906 82.698 
1945-47... 1,702 1,506 2,190 1,872 9,330 422,642 397,933 820,575 54.5 43.8 45,299 87,950 
1946-48... 1,937 1,682 2,346* 2,006* 10,885 69 449,965 950,658 56.5 47.4 45,998 87,337 

®-Preliminary estimates. *Provides for subsequent upward revisions. 

(1)-New field discoveries and extensions to previously discovered fields. (9)-Column 8 divided by column 2. 

(3)-Includes allocation of revisions in first egsimates. _ (10)-Column 8 divided by column 4. 

(5)-Wildcat oil wells and all dry holes, excluding service wells (11)-Column 6 divided by column 5. 

(6)-Includes cost of equipment. : (12)-Column 8 divided by column 5. 

(7)-Includes lease, geological, geophysical and overhead costs. 
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TABLE 6. Initial cost of finding oil 


in new fields. 
These figures take no account of extensions and revisions) 





Year 1948® Year 1947 
New oil found (bbl)......... 715,000,000 505,000,000 
Working interest (85.5%).... 611,000,000 482,000,000 
Discovery wells drilled...... 783 660 
Dry holes charged to explo- 


SS eee — - 
Total wells drilled...... i 

2 ST errr $265,052,000 $211,665,000 
Cost of equipping wells...... 49,450, 41,100, 


Cost of leases, geological, 

geophysical and pees. 203,482,000 168,940,000 
Total cost of initial oil re- 

reserves discovered....... $517,984,000  $421,705,000 


Initial discovery cost per bbl. $ 0.818 $ 0.962 
P)-Preliminary estimates. 
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earlier years, when finding costs were 
low, and is obliged to replace the void- 
age with new oil that costs from 4 to 5 
times as much. This can only mean 
that dollar ‘profits are far below what 
they appear to represent. In other 
words, inflation has affected the oil 
industry just as it has affected every- 
one else. In the case of the oil indus- 
try, it means that for every dollar’s 
worth of oil taken out of the ground, 
at former discovery costs, it is neces- 
sary to put back in the ground from 
$4.00 to $5.00 by replacement. In the 
final analysis, today’s so-called net 
profits of the oil industry must be de- 
valuated to a substantial degree'to be 
comparable with those of pre-war 
years. 

Expenditures incident to explora- 
tion for oil in 1948 reached the high- 
est level in the oil industry’s history. 
In 1948, the total was $1,121,458,000 
compared with annual expenditures 
of about $229,000,000 between 1935 
and 1942, The cost of drilling ex- 
ploratory wells in 1948, which in- 
cludes wildcat oil wells and all dry 
holes drilled in the search for pro- 
duction, aggregated $599,712,000. Be- 
tween 1935 and 1942, the average 
annual cost of drilling exploratory 
wells was about $83,381,000. In the 
last three years the cost of drilling ex- 
ploratory wells averaged about $45,- 
998 per well, whereas in the period 
1935-41 the average drilling cost per 
well was about $13,300. A breakdown 
of major expenditures indicates that 
53.4 per cent of the exploration cost 
is charged to drilling and equipment; 
32.1 per cent to cost of leases and land 
departments; 7.9 per cent to geologi- 
cal and geophysical costs and 6.6 per 
cent to overhead and general office ex- 
penses. These costs are only the pro- 
portions chargeable to exploration 
and do not include any charges inci- 
dent to development of leases and costs 
of producing crude oil and conden- 
sates. Likewise, no charges are in- 
cluded to cover the cost of producing 
gas liquids from natural gas. 
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>» Reserves Re-evaluated. Esti- 
mates of reserves, discoveries, and 
production have been revised back 
through 1935 to include both crude 
oil and natural gas liquids. While ac- 
tual data have not been available with 
respect to the quantities of gas liquids 
discovered prior to the year 1947, it 
was deemed advisable to include con- 
servative estimates for gas liquids in 
order to re-evaluate the proved re- 
serves situation for earlier years and 
to provide thereby some measure of 
comparability with such inclusive esti- 
mates for the years 1947 and 1948. 

In previous studies, reserves data 
included some raw condensates as well 


as crude oil, but did not include addi- 
tional gas liquids that should neces- 
sarily be combined with reserves f 
crude oil. Likewise, production sta- 
tistics have been revised to include the 
production of crude oil, raw conden- 
sates and all gas liquids as reported by 
the U. S. Bureau of Mines. While these 
data may not have accounted for all 
the petroleum liquids that may have 
been discovered during the period 
under consideration, it is believed that 
both discoveries and reserves of crude 
oil and natural gas liquids represent 
conservative estimates and that actual 
reserves are probably greater than are 
indicated by these studies. At best, it 


FIG. 4. Exploratory effort, results and cost. Twice the effort needed 
to equal former results; drilling costs were 22 times greater. 
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FIG. 5. Reserves found per exploratory well. Averages are 
indicative of what to expect in new fields and extensions. 


is difficult, if not impossible, to state 
with any degree of certainty the exact 
quantity of reserves discovered and 
remaining in the underground reser- 
voirs. 

Based upon studies of reserves add- 
ed by extensions and revisions, it is 
apparent that the peak inventory of 
proved reserves thus far has been in 
the order of about 28,446,000,000 bbl. 


This was the indicated total at the 
close of 1944 and is the result of credit- 
ing extensions and revisions to origi- 
nal discovery years. Such revisions 
are shown to have added about 5,736,- 
000,000 bbl to the original estimate. 
By crediting extensions and revisions 
to original discovery years the effect is 
to build up proved reserve totals of 
earlier years. 





























TABLE 7. Drilling and exploration results. 
1944 1945 1946 1947 1948) | 5-year totals 
Wildcat wells drilled: 
Oil wells (new discoveries)................... 380 427 498 660 783 2,748 
Oil wells (extensions)... ................00.. 113 114 141 142 177 
Ie a. sal cece ea bassanasel 115 130 145 207 245 842 
MIB 55 -o5.6. 35 .cisis,a:55 md srinewie.siocdeaeau 3,240 3,434 3,831 4,192 5,100 19,797 
ere 3,848 4,105 4,615 5,201 6,305 24,074 
Development dry holes...................... 3,770 4,212 4,933 5,407 6,790 25,112 
Total exploratory wells...................... 7,618 8,317 9,548 10,608 13,095 49,186 
Development oil wells...................... 12,536 13,921 14,771 17,235 21,068 79,531 
Development gas wells...................... 2,952 2,595 3,093 3,183 2,584 14,407 
MES Fics siortayteahiston.cedancieee sie 23,106 24,833 27,412 31,026 36,747 143,124 
I IN is siss sik ssaeeicrn ss ecrasrnicorarsiagsaioda 2,156 2,212 2,242 2,264 2,159 11,033 
a 25,262 27,045 29,654 33,290 38,906 154,157 
New discoveries: 
PA GINS COMTMONON os 5 oii5.5 a sisctaccensees 380 427 498 660 783 2,748 
New oil discovered (million bbl).............. 515 440 323 505 715 2,498 
Average per well (thousand bbl).............. 1,355 1,030 649 765 913 909 
Extensions: 
Oil wells completed.....................000. 113 114 141 142 177 687 
New oil discovered (million bbl).............. 728 1,141 1,312 1,387 1,660 6,228 
Average per well (thousand bbl).............. 6,442 10,010 9,305 9,768 9,379 9,065 
Composite: 
Oil wells completed... . Fe ee 493 541 639 802 960 3,435 
New oil discovered (million bbl).............. 1,243 1,581 1,635 1,892 2,375 8,726 
Average per well (thousand bbl).............. 2,521 2,922 2,559 2,359 2,474 2,540 
Total exploratory wellst....................... 7,503 8,187 9,403 10,401 12,850 48,344 
New oil discovered (million bbl).............. 1,243 1,581 1,635 1,892 2,375 8,726 
Average per well (thousand bbl).............. 166 193 174 182 185 180 























® Preliminary estimates. 


*Revisions in first estimates credited to original discovery years. 


tExcluding gas wells. 
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FIG. 6. Cumulative credits to original discoveries. Extensions, 
revisions nearly quadrupled original new field discoveries. 


It is notable that the experience of 
the industry in this direction has be- 
come more pronounced in the last few 
years. The facts prove that each year’s 
initial discoveries may be expected 
subsequently to assume considerably 
greater importance. In fact, it is alto- 
gether likely that within the next four 
years the estimated reserves at the 
close of 1948 will prove to have been 
at least six to seven billion barrels 
greater than indicated by initial dis- 
covery data. This is a highly signifi- 
cant factor and presents a decidedly 
favorable outlook with respect to the 
nation’s future availability of supply. 
> Important Prospects. A- survey 
of oil discoveries made in 1948 indi- 
cates numerous highly important 
future development prospects. Al- 
though none of the new fields found 
during the year could be considered 
of major proportions by initial esti- 
mates, there are many such new areas 
that present favorable extension possi- 
bilities. Most important among these 
are Grande Island, in the Gulf of 
Mexico, off the coast of Jefferson 
Parish, Louisiana; Calhoun, Clay, 
Crane, Jones, Montague, Panola, and 
Wichita Counties, Texas; Barber, 
Rooks and Stafford Counties, Kansas; 
Lea County, New Mexico; San Luis 
Obispo County, California; Okfuskee 
County, Oklahoma, and Posey County, 
Indiana. 

Important new pay discoveries were 
also made in 1948 in Sweetwater 
County, Wyoming; Panola County, 
Texas; Seminole County, Oklahoma, 
and Mason County, Michigan. Highly 
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TABLE 8. United States petroleum reserve situation. 
(Milli ns of barrels)—Includes crude oil and natural gas liquids 
























































Reserves “ : Production | Allocation of Plus new Annual Adjusted Ratio, original 
reported New field Extensions Total new crude oil and extensions field reserves reserves discoveries to 
end of year discoveries and revisions oil added gas liquids | and revisions | discoveries credited end of year ultimate. 
(a) (c) reserves credited 
1935 sees 14,492 955 330 1,285 1,036 1,620 955 2,575 19,506 2.70 
1936............4. 15,160 860 950 1,810 1,142 1,988 860 2,848 21,212 3.31 
eee ee 17,622 940 2,850 3,790 1,328 1,878 940 2,818 22,702 3.00 
1938 eee 19,507 825 2,325 3,150 1,265 2,373 825 3,198 24,635 3.88 
SL 6.0.6. 0:8 tinekic na 20,690 360 2,140 2,500 1,317 2,042 360 - 2,402 25,720 6.67 
Re 21,281 315 1,685 2,000 1,409 2,136 315 2,451 26,762 7.78 
1941 c 21,873 455 1,620 2,075 1,483 1,673 455 2,128 27,407 4.69 
Ree 22.383 280 1,700 1,980 1,470 1,579 280 1,859 27,796 6.64 
1943 me 22,399 345 1,265 1,610 1,594 1,640 345 1,985 28,187 5.75 
1944 ne 22,710 515 1,574 2,089 1,778 1,522 515 2,037 28,446 3.96 
1945 te 23,194 440 1,870 2,310 1,826 1,333 440 1,77 28,393 4.03 
1946 ve 24,037 323 2,370 2,693 1,850 895 323 1,218 27,761 3.77 
1947 on 24,765 505 2,211 2,716 1,988 572 505 1,077 26,850 2.13 
1948 , 26,015 715 2,69. 3,410 2,160 610* 715 1,325 26,015 1.85 
Total, 1935-48..... re 7,833 25,585 33,418 21,646 21,861 7,833 29,694 3.79 
Summary 
Method (b) Method (c) 
Reserves, January 4, 1986... 0.0.05... 05.0505000cce0sc0 14,243 17,967 
PE I ORMMNUIO Sire Sici5 ist rcvescsacnasecsceas 33,418 29,694 —(3724 credited to discoveries before 1935 
tr iecuciisnaksisssianicannins 47,661 47,661 
Production petroleum liquids... ..................... 21,646 21,646 
Reserves December 31, 1948..................cecee0- 26,015 26,015 





(b)-Crediting extensions and revisions currently. 


a) -Includes estimates of probable gas liquids reserves. 


(c)-Crediting extensions and revisions to original discovery years. 


® Preliminary estimates, subject to revision. 
*Provides for subsequent upward revision. 








important extensions were also re- 
ported in 1948 in Andrews and Mon- 
tague Counties, Texas, and in Rooks 
County, Kansas. A check of numer- 
ous discoveries made prior to 1948 
necessitated substantial upward re- 
visions in initial estimates of reserves. 
teappraisal of numerous previously 
discovered fields indicated cumulative 
additions above original estimates 
amounting to about 1,035,000,000 
bbl. The bulk of the total of such re- 
visions was credited to discoveries 
made within the last four years, and 
minor revisions have been credited to 
discoveries made from 5 to 8 years 
ago. lt is a decided credit to the indus- 
try to find that estimates of reserves 
are ultra-conservative and generally 
prove subsequently to have been on 
the low side, rather than the high side. 

More wells were drilled by the 
petroleum industry in 1948 than in 
any previous year. Well completions 
of all types in 1948 totaled 38,800, in- 
cluding service wells. The number of 
wells drilled for oil and gas totaled 
30,747, compared with 31,026 comple- 
tions in 1947. Not since 1920, when 
the price of crude oil was $3.07 per 
bbl, has the industry drilled nearly 
so many wells. The total in that year 
was 33,911. The least number of wells 
were drilled in 1933 (12,312), when 
the average price of crude oil was only 
67 cents per bbl. 

There has always been a marked 
correlation between drilling activity 
and the price of crude oil. When oil 
prices are high, drilling activity is 
more pronounced and vastly more 
venture capital is made available in 
the search for new fields. While higher 
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oil prices stimulated drilling to the 
highest level in the industry’s history 
during 1948, it is believed that an 
even greater number of new wells 
might have been drilled had it not 
been for excessively high costs of ex- 
ploration. 
> Price Is Factor. The price of 
crude oil is a highly important factor 
in the search for new oil and gas fields. 
There have been many arguments pro 
and con with respect to whether to- 
day’s oil prices are too high or too 
low. If today’s crude price is meas- 
ured in relationship with the price 
level of all commodities, it is obvious 
that prices are still too low. Yet, while 
high oil prices spur wildcatters to 
search for new oil fields, they also pro- 
mote greater production of crude oil 
and refined products. As indicated by 
the supply and demand figures, there 
was a substantial build-up in stocks of 
crude oil and refined products during 
1948, and this became the deciding 
factor and provided the answer in the 
closing weeks of 1948, regarding 
whether a price increase could be sus- 
tained. From the standpoint of explo- 
ration and replacement costs, there is 
no question but that crude oil prices 
have been too low during 1948. If 
higher prices had prevailed, there 
would have been more drilling and the 
industry would undoubtedly have dis- 
covered a greater quantity of new re- 
serves than indicated by these studies. 
Drilling and exploration results of 
the last five years reveal the fact that 
the average exploratory well, includ- 
ing all dry holes, results in the initial 
discovery of about 180,000 bbl of new 
reserves per unit. During this period 


the industry drilled 48,344 explora- 
tory wells and found initially about 
8,726,000 bbl of new reserves. During 
1948 the rate of discovery per well was 
about 185,000 bbl. Discovery wells 
are shown to result in initial new re- 
serves per unit of about 909,000 bbl. 
Outpost wells, which extend the limits 
of previously discovered oil fields, 
have during the last five years resulted 
in the added discovery per unit of 
about 9,065,000 bbl of new reserves. 

In 1948, the average discovery per 
extension well was about 9,379,000 
bbl. These are credits to one well per 
new field or per extension to an exist- 
ing field. This does not imply that the 
ultimate recovery per well will be as 
great as indicated by the average 
quantity of oil found per well. Obvi- 
ously, this is determined ultimately by 
the number of wells needed to estab- 
lish a new field or an extension to an 
existing field. By the same reasoning, 
costs of exploration charged to new 
discoveries are initial costs only and 
do not include subsequent develop- 
ment costs. 

These studies indicate definitely 
that more wells must be drilled in the 
future to maintain a continually in- 
creasing rate of discovery of new re- 
serves. A fact that is perhaps not gen- 
erally realized by the public is that 
new fields found during the last eight 
years have been greatly augmented by 
subsequent extension drilling and 
necessary upward revisions in first 
estimates. These facts should provide 
implicit confidence in the ability of 
the American petroleum industry to 
increase the future availability of 
petroleum liquids. eee 
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COOLING WATER TREATMENT 


PART I. 


T ue problem of obtaining a sufficient 
supply of properly treated water for 
cooling purposes in petroleum refineries, 
industrial manufacturing processes, and 
power plants has become a very urgent 
one for plant managers and engineers. 

Generally speaking, the importance of 
cooling water as an essential part of the 
highly geared, industrial production fa- 
cilities of the country is often overlooked 
in the manufacturing statistics. Cooling 
water requirements of power plants, re- 
fineries, and the industrial chemical 
manufacturing plants have increased tre- 
mendously in the last decade. Figures 
released by the American Petroleum In- 
stitute show that 750,000 gpm of cooling 
water were used in 1946, in petroleum 
refineries alone, in the United States. 
Other estimates indicate that the volume 
of cooling water used in power plants 
throughout the country is close to one 
billion gpm. Approximately 400,000 
gpm of cooling water were used in the 
alcohol and butadiene manufacturing 
plants in 1944-45. Additional hundreds 
of thousands of gpm were and are being 
used in other chemical industries. Per- 
haps the largest single cooling water 
problem in the country is that of cooking 
the “piles” that produce the fissionable 
plutonium aad uranium. Huge quanti- 
ties of heat produced during atomic fis- 
sion have to be removed and for this 
purpose a portion of the Columbia River 
is used at the Hanford, Washington, 
atomic plant. 

In recent years, plant engineers have 
been forced to give more and more at- 
tention to their cooling water systems 
for various reasons such as: 

(a). Shortages of water necessitating 
the use of recirculating cooling water 
systems in place of once-through sys- 
tems. 

(b). Shortages and increased cost of 
critical materials, and substitution of 
stee] for corrosion-resistant alloys. 

(c). Need for greater production out- 
put, thus increasing the load on the cool- 
ing system, 

(d). Need for greater and more uni- 
form efficiencies from heat exchangers, 
condensers, and cooling equipment with 
increased production load. 

(e). The high cost of forced outages 
or cleaning periods due to excessive 
scaling or corrosion. 

Due to water shortages, many plants 
have installed recirculating cooling wa- 
ter systems where “once-through”’ sys- 





*Technical Manager, Liquid Conditioning 
Corporation. 
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tems were formerly employed. This sit- 
uation has also stimulated developments 
in the control of scale and corrosion in 
cooling water systems. 

The end of the war made possible the 
use of corrosion-resistant alloys in the 
construction of heat exchange units. The 
cost of these materials is high as com- 
pared to steel, however, and, in addition, 
some treatment of cooling water is us- 
ually required even when alloy tubes are 
used. Moreover, water shortages still ex- 
ist and may grow more acute in many 
sections of the country so that cooling 
water treatment will continue to be a 
problem facing many industrial plant 
operators. 

Despite the advances in the technol- 
ogy of water treatment, experience has 
shown that each cooling water installa- 
tion constitutes an individual problem 
that must be studied and treated accord- 
ingly. There is no “cure-all” or simple 
solution to the problem of corrosion pre- 
vention and protection against excessive 
scale deposits. 


@ Cooling water problems. There are 
six types of cooling water problems us- 
ually encou.’~ :d in most plants: 

(a). The formation of excessive scale 
on heat exchanger surfaces reducing the 
heat transfer efficiency or even plugging 
up water passages. 

(b). Corrosion of unprotected metal 
surfaces by the action of oxygen, cor- 
rosive gases, and dissolved solids in the 
water on the metal. In the case of cer- 
tain waters and with high temperature 
rises in heat exchangers, as will be 
shown later, both corrosion, and exces- 
sive scale formation may be encoun- 
tered, sometimes, in the same heat ex- 
changer. 

(c). The formation of organic growths 
(algae and bacterial slimes) , which plug 
up water passages or combine with scale 
forming salts to produce porous thick 
coatings that appreciably reduce heat 
transfer efficiency. 

(d). The presence of organic or in- 
organic compounds such as oils, fats, 
colloidal coloring compounds, phos- 
phates, and other materials that prevent 
formation of adherent, impervious, and 
and protective, crystalline thin scale for- 
mation. 

(e). The presence of suspended mat- 
ter such as sand, mud, silt, already pre- 
cipitated scaling salts such as calcium 
carbonate, magnesium hydroxide, and 
calcium sulphate, which accumulate in 
heat exchanger tubes to block passage 


EXCLUSIVE 





of water. Also these materials combine 
with scale formed in situ to produce por- 
ous, thick scale in the tubes and reduce 
heat transfer. 

(f). Tube leakage contaminating the 
cooling water with product or product 
with cooling water. 


These six problems are listed in ap- 
proximate order of importance for the 
average plant. There are exceptions to 
this order, of course, but in general, the 
degree of troublesomeness of these prob- 
lems is in the order listed. 

With the exception of tube leakage, 
these problems can be controlled by ade- 
quate treatment of the water. Many dif- 
ferent types of treatments are available 
for cooling water problems. 

Organic contaminating matter aggra- 
vates scaling and fouling conditions in 
cooling water systems by combining with 
silt and/or calcium carbonate or other 
scaling salts to plug up or scale up the 
equipment. A satisfactory method of con- 
trolling organic growth is by means of 
continuous or intermittent chlorination 
using chlorine or chlorine-containing or- 
ganic compounds. 

Undissolved solids or suspended mat- 
ter plug up cooling and condensing 
equipment as well as fill up the cooling 
tower with silt and mud and cause pump 
trouble. In addition, suspended matter 
aggravates scaling conditions in cooling 
water because silt and mud combine 
physically with the calcium carbonate 
scale to produce a thicker and softer 
scale than would be formed by calcium 
carbonate alone. This interferes with 
heat transfer and water flow, and pre- 
vents the formation of a thin, hard, pro- 
tective scale of calcium carbonate. 

It is frequently necessary to clean up 
the cooling water or makeup in order 
to reduce turbidity, suspended matter, 
color and organic matter by filtration, 
and/or coagulation and clarification in 
addition to chlorination. 


@ Scale and corrosion. Scaling and 
corrosion in cooling water systems are 
related. The properties of the cooling 
water in contact with the metal surface 
and influencing scaling and/or corrosion 
are the concentrations of calcium hard- 
ness, total or methyl orange alkalinity, 
total dissolved solids, the pH and the 
temperature of the water, and, of course, 
the presence or absence of oxygen in the 
water. Theoretically, as will be shown 
later the above conditions can be con- 
trolled and balanced so that the water 
is in equilibrium and neither corrosion 
nor scaling results. I: practice, however, 
this equilibrium is difficult to achieve, 
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for it is a border line condition and a 
delicate balance must be maintained. 


Water corrosion of iron and steel is 
simply oxidation of the meta] to form 
iron oxide tubercles by galvanic action. 
The rate of oxidation is higher at higher 
oxygen concentrations. This is why cor- 
rosion is often more of a problem in re- 
circulating cooling water systems where 
the cooling tower permits saturation of 
the water with oxygen, than in once- 
through systems. Likewise, the rate of 
attack is higher for waters of higher 
acidity because a low pH water has a 
greater hydrogen ion concentration, 
which accelerates the corrosion reaction. 
Therefore, increasing the pH up to the 
equilibrium point where calcium car- 
bonate is neither dissolved or precipi- 
tated, decreases corrosion. Increasing 
the pH further precipitates calcium car- 
bonate and causes scale formation. 


Iron tubercles form in the process of 
oxygen corrosion of steel. These tu- 
bercles form a protective barrier for the 
galvanic action so that the corrosion 
reaction is retarded. This protection is 
not permanent, however, as the tubercles 
break and permit further corrosive ac- 
tion with the result that new tubercles 
grow on top of the older ones. This ac- 
tion continues to take place at a slower 
rate as the corrosion progresses. The 
rate at which the corrosion proceeds is 
dependent upon the concentration of 
oxygen in the water and upon the tem- 
perature, as well as acidity of the water. 
[f the tubes are cleaned of the iron ox- 
ide corrosion deposits, and the same 
water is used on the cleaned tubes, the 
corrosion rate will be high again. 


Experience has shown that corrosion 
is less of a problem in once-through cool- 
ing water systems where the oxygen con- 
tent is relatively low. Moreover, scaling 
is less of a problem in once-through 
systems than in recirculating systems 
because the solids in the water have not 
been concentrated as in recirculating 
systems where evaporation takes place. 

The purpose in using circulating cool- 
ing water systems is to conserve on 
makeup water. Fig. I shows a typical 
recirculation cooling water installation 
in a large oil refinery. The water is re- 
aerated usually in forced draft cooling 
towers and cooled by evaporating some 
of the water in the system. The reaera- 
tion makes it more aggressive from the 
standpoint of corrosion and the dissolved 
solids concentrate because of evapora- 
tion. Loss of water by evaporation from 
recirculating cooling tower systems 
varies from 0.5 to 2 per cent of recircu- 
lated water flow. Windage loss varies 
from 0.3 to 0.7 per cent recirculated 
water flow. The blowdown is varied to 
obtain the proper number of concentra- 
tions of dissolved solids in the system. 


Scaling results when the concentra- 
tion of the scaling salt exceeds the limit 
of solubility, and the scaling salts, such 
as calcium carbonate and calcium sul- 
phate, are deposited on the metal sur- 
faces in the heat exchangers. Calcium 
carbonate is usually only soluble to the 
extent of 25-50 ppm depending on tem- 
perature, total dissolved solids content, 
pH and concentration of calcium, Ca++, 
or carbonate, CO=,, ions in the water 
while calcium sulphate is usually sol- 
uble to a much greater extent, i.e,, 1200- 


1700 ppm. Calcium carbonate is the scal- 
ing salt that is obtained in most cases 


-and is the more adherent, impervious, 


tough, and crystalline of the two salts. 


The extent of calcium carbonate pre- 
cipitation is a function of the composi- 
tion of the water and the temperature 
in the heat exchanger. The methyl or- 
ange alkalinity, calcium content, dis- 
solved solids, and pH determine the scal- 
ing characteristics. Decreasing the pH 
and alkalinity by addition of acid or by 
carbonation will decrease the scaling 
tendencies of the water within limits. If 
a water is on the scaling side of the 
equilibrium point, increasing tempera- 
ture will usually increase the scale dep- 
osition because this precipitate of cal- 
cium carbonate becomes more insoluble 
with increasing temperature. Increasing 
temperature decreases the actual pH of 
the water, however, and, with certain 
waters, may cause a drop in pH suf- 
ficient to dissolve calcium carbonate. 
The presence of organic matter will also 
upset the equilibrium and change the 
rate of scale formation. 


Both iron tubercles and excessive cal- 
cium carbonate scale are objectionable 
because of the resistance they offer to 
heat transfer. It is of interest to point 
out that increasing temperature will us- 
ually increase the rates of scaling ‘and 
corrosion, whichever is occurring. Scal- 
ing and corrosion frequently occur sim- 
ultaneously with certain waters espe- 
cially where temperature differentials 
between inlet and outlet water are great- 
er than 50 or 60 F. Usually, with these 
conditions, the water is found to be on 
the corrosive side at the inlet and on 
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FIG. 1. Typical recirculating cooling water system 
in large public utility. 


Makeup = Evaporation + Blowdown + Windage 
































FIG. 2. pH scale showing constituents that can exist 
at various pH values in natural and treated waters. 
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the scaling side at the outlet of the heat 
exchanger. It is then necessary to em- 
ploy more rigid conditions of control of 
the various constituents in the cooling 
water in order to obtain uniform scaling 
conditions with increase in temperature. 


@ Methods of cooling water treat- 
ment for corrosion protection. In order 
to minimize corrosion of metal surfaces, 
it is necessary to: 

(a). Deposit a barrier or film be- 
tween the metallic surface and the water 

(b). Remove the oxygen and other 
corrosive gases, such as carbon dioxide, 
from the water. 

(c). Use corrosion resistant alloy met- 
als and non-scaling or soft waters. 

In general, there are two types of 
coatings used for corrosion protection: 

1. A thin, hard, impervious calcium 
carbonate scale of controlled thickness. 

2. Films formed by chemical inhib- 
itors combining and/or depositing on 
the surface of the metal. 

Corrosion protection by means of a 
deliberately - produced, controlled, cal- 
cium carbonate scale is the method that 
has had the widest application in indus- 
try and municipal water treatment 
plants. This method has been in use for 
a number of years and has supplied satis- 
factory protection at considerable sav- 
ings in initial investment for equipment 
and also in labor and chemical operating 
cost. 

Chemical inhibitors such as polyphos- 
phates, chromates, and glucosates are 
also used in some cases for corrosion 
protection with varying degree of suc- 
cess. 

The use of vacuum deaerators for re- 
moving oxygen and corrosive gases from 
cold water is also practiced for corrosion 
prevention, in some cases, where it is 
practically and economically feasible, 
particularly where closed systems are 
used and the water is fairly soft to be- 
gin with. 


@ Preventing excessive scale forma- 
tion. The formation of excessive scale 
can be avoided by the use of: 

(a). Acid (sulphuric and/or car- 
bonic) for depressing pH and/or methy] 
orange alkalinity. 

(b). Softening by means of lime, 
lime-soda or by sodium zeolites some- 
times followed by acid for alkalinity re- 
duction. 

(c). Polyphosphates, which “seques- 
ter” the calcium ion (Ca++) and pre- 
vent its participation in the calcium car- 
bonate precipitation reaction. 

(d). Combinations of phosphates and 
organic compounds such as tannin, que- 
bracho, etc. 

As the related problems of excessive 
scale formation and corrosion are both 
always present in cooling water systems, 
the selection of the method and equip- 
ment for treatment must be able to deal 
satisfactorily with both problems at min- 
imum initial investment and operating 
cost with complete certainty of results. 


@ Controlled calcium carbonate scale. 
In natural, oxygen-containing water, cal- 
cium carbonate is the salt that is most 
useful in forming or assisting in the 


formation of a self-healing or natural 
protective coating. The ideal scale coat- 
ing for best protection with a minimum 
decrease in the heat transfer efficiency is 
a thin, closely-adherent, crystalline de- 
posit that can barely be seen. In order 
that this salt may deposit on the interior 
of pipes or tubes, it is necessary that the 
product of the concentration of the cal- 
cium ions, Ca++, and the carbonate 
ions, CO, = , present in the water at a 
given point in the system shall exceed a 
certain value known as the “solubility 
product constant,” or in more modern 
chemical terminology, the “activity prod- 
duct,” of the salt in question, i.e.: 

[Ca++] [CO,=] =solubility prod- 
uct = 0.87 X 10-8 at 70 F when [Ca++ ] 
and [CO,=] are expressed in moles per 
liter. 

If the water is deficient in either of 
these ions so that the solubility product 
or activity product is not equalled, not 
only will a carbonate film not form, but 
also any existing film will be dissolved. 
Many surface waters are of this type, 
and these in general are the ones known 
to be most corrosive. In such waters, a 
sufficient increase in either or both 
Ca++ or CO,= is all that is needed to 
attain saturation. Any base added to 
water will convert existing bicarbonate 
ions HCO,,, into carbonate ions CO,=, 
but the addition of lime has the advant- 
age of increasing both the Ca++ and 
the CO,= simultaneously. Because lime 
is relatively cheap and readily available, 
it is the chemical that is most often used 
for this purpose. 

Natural surface or well water sup- 
plies do not normally contain CO,= ions 
in large quanities at pH values below 
8.3 but usually do contain some carbon 
dioxide (CO,) gas in solution, up to 
several hundred ppm in the case of some 
well waters, and, of course, HCO,~ ions, 
which are titratable as methy] orange al- 
kalinity. The distribution of these va- 
rious ions normally present in all waters, 
together with the pH range of maximum 
concentration is shown in the pH scale 
and chart, Fig. 2 1. 

As shown in Fig. 2, when carbon di- 
oxide (CO,) gas is expelled from a nor- 
mal water supply, the pH rises to 8.3. 
When such natural waters are intro- 
duced as makeup into a recirculating 
cooling water system, several things oc- 
cur: 

(a). The water is aerated in the cool- 
ing tower, thus eliminating most of the 
dissolved carbon dioxide gas and rais- 
ing the pH of the water to 8.3 or greater, 
regardless of its original pH before car- 
bon dioxide was expelled. The elimina- 
tion of carbon dioxide increases the con- 
centration of CO,= ions to a measurable 
quantity, i.e., some phenolphthalein al- 
kalinity is present. 

(b). Some of the warm water enter- 
ing the cooling tower is evaporated in 
order to remove heat from and cool the 
remainder, which increases the concen- 
trations of all ions and solids present in 
the cooling water. The dissolved solids 
in the makeup water are usually con- 
centrated up to 1000 ppm or more in 
the recirculating cooling water and the 
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calcium ions, Ca++, the carbonate ions, 
CO,=, and bicarbonate ions, HCO,-, are 
increased accordingly. Concentration of 
these ions provides a means for reach- 
ing and exceeding the solubility product 
or activity product of calcium carbonate 
and makes certain the precipitation of 
some calcium carbonate scale. 

(c). On passage of the cooling water 
through the hot heat exchanger surfaces, 
the temperature of the water may rise 
quite appreciably, and with many 
waters, causes some decomposition of 
bicarbonate ions to form carbonate ions 
and some carbon dioxide, which is ex- 
pelled from the water by aeration. 

2 HCO,— —>CO0,= + CO, -+ H,O 

This provides additional carbonate 
ions, CO,=, to cause formation of more 
calcium carbonate scale in accordance 
with the solubility product equation. In- 
creased temperature also causes calcium 
carbonate in most water supplies—al- 
though not in all supplies—to become 
more insoluble and thus increases the 
amount of scale formation. 

Ras cooling tower is really a means 
of: 

(a). Expelling carbon dioxide gas by 
aeration and raising pH. 

(b). Increasing the concentration of 
ions and dissolved solids in the cooling 
water by evaporating some of the hot 
water. 

(c). Cooling the bulk of the hot 
water by removing the latent heat re- 
quired for evaporating a small portion 
of the water on aeration in the cooling 
tower. 

It can readily be seen from this an- 
alysis, that with high values of Ca + + 
and HCO,- ions initially present in the 
raw makeup water and with further con- 
centration in the cooling tower, the sol- 
ubility product for calcium carbonate 
can easily be exceeded and excessive 
scale formed. 


@ Methods of control. There are a 
number of methods of controlling the 
amount of calcium carbonate scale 
formed as follows: 

(1). With high initial values for cal- 
cium and bicarbonate ions in the make- 
up water to the cooling water system, 
increase the blowdown from the recir- 
culating system and thus decrease the 
number of times that the dissolved solids 
in the makeup water are concentrated. 
This decreases the amount of Ca++ and 
CO,= ions ultimately in solution and re- 
duces the quantity of precipitate formed. 
Conversely, if the values for the calcium 
and bicarbonate ions in the makeup are 
low, decrease the blowdown from the 
system which will increase the solids in 
the recirculating water and tend to in- 
crease the amount of calcium carbonate 
scale formed with most waters. 

(2). Use sulphuric acid to depress 
the bicarbonate or carbonate alkalinity 
present in the makeup to the cooling 
system and reduce the amount of scale 
formed by removing bicarbonate ions 
and, ultimately, carbonate ions present 
in the recirculating water. 

(3). On high calcium bicarbonate 
waters, use lime treatment in a Sludge 
Contact Reactor to reduce the concentra- 
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tion of calcium and bicarbonate ions, 
followed by addition of sulphuric acid 
or by carbonation with carbon dioxide 
for pH adjustment. 

(4). Use polyphosphates such as so- 
dium hexametaphosphate to “sequester” 
or combine with the calcium ions so that 
they cannot combine with the carbonate 
ions to form calcium carbonate. The 
range of dosage used with this material 
in the so-called Threshold Treatment for 
recirculating cooling water systems is 2- 
15 ppm. 

(5). Where the calcium ions present 
in the raw water makeup are so low that 
adequate scale formation is not possible 
even after concentration in the cooling 
water system, they can be increased by 
adding lime, Ca(OH),, which also in- 
creases the pH and alkalinity of the 
water. pH and alkalinity can also be in- 
creased by feeding soda ash and caustic 
soda where these values are too low in 
the makeup. 

In many plants, the amount of blow- 
down is fixed by the amount of raw 
makeup water available. Critical water 
shortages exist throughout the ceuntry 
and will continue to do so. Accordingly, 
the chemical treatment finally chosen 
must usually effect maximum savings in 
blowdown, i.e., use a minimum amount 
of raw water makeup and maximum 
number of concentrations of solids in 
the cooling water system. In addition, 
of course, it must provide a uniformly 
safe, treated water that, after concen- 
tration in the cooling water system, will 
afford maximum protection against ex- 
cessive scale deposition or corrosion in 
the heat exchangers and at a minimum 
initial investment in equipment and min- 
imum long term chemical operating cost. 


@ Method of control of scale forma- 
ion. (The Langelier Saturation Index.) 
In oxygen-containing water the impor- 
tance of the probiem of corrosion of pipe 
lines due to the lack ef a protective nim 
of CaCO, and the troubles due to exces- 
sive CaCO, scale formation has led to 
work on ways and means of determining 
whether or not a given water is satur- 
ated with CaCO, and also the degree of 
saturation or unsaturation. 

for many years the only method of 
determining the calcium carbonate sol- 
ubility equilibrium conditions, i.e., 
whether a given water would deposit 
CaCO, from solution on metal surfaces or 
whether it would dissolve CaCO, in con- 
tact with it or whether it was in balance 
with CaCO, and would neither precipi- 
tate or dissolve it was to run a so-called 
Marble Test. 

This test is made as follows: 

(a). Determine the pH value of a 
sample of water. 

(b). To another portion of the same 
water, add chemically pure, washed, pre- 
cipitated CaCO, in excess (5-10 gms in 
in 150 ml of water). 

(c). The mixture is stirred for 2-3 hrs 
until equilibrium is attained, allowed to 
settle, filtered, and the pH determined. 
(In some cases where quick approximate 
results are required, the mixture is stir- 
red for a few minutes and then filtered). 
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(d). If the pH value of the treated 
water is greater than that of the raw 
water, the water is not saturated with 
calcium carbonate. If the pH values of 
the treated and raw waters are equal, 
then the water is in chemical balance 
with CaCO.. lf the pH value of the treat- 
ed water is less than the pH of the raw 
water, then the water is supersaturated 
with calcium carbonate. It is important 
to note that the results obtained with 
2-3 hr agitation in this test, give quanti- 
tative indication of the degree of unsat- 
uration, or saturation with CaCQ,, 
whereas the results obtained with only 
a few minutes’ stirring indicate satura- 
tion or unsaturation only qualitatively. 

It can readily be seen that this test 
is a rather cumbersome chemical meth- 
od of determining whether a water is 
saturated with calcium carbonate. Fur- 
thermore, where a temperature variation 
is encountered the test must be run at 
the temperature of the water in contact 
with the metal. A more convenient meth- 
od of determining whether a water is 
saturated or unsaturated with CaCO,, 
from the chemical analysis of the water 
has been developed from theoretical con- 
siderations by Prof. W. F. Langelier?. 

In his work, Langelier coined a new 
term “The Calcium Carbonate Satura- 
tion Index,” which was later called the 
Langelier Saturation Index. The Lange- 
lier Saturation Index is the algebraic 


‘difference between the actual pH of a 


sample (taken at room temperature) 
and its computed pH, or saturation pH. 
Actually, the Langelier Saturation In- 
dex of a water is the logarithm of its 
degree of calcium carbonate saturation. 
pH, or the saturation pH, as computed 
by the Langelier formula, is the hypo- 
thetical pH at which the calcium car- 
bonate present in a given water would 
be just saturated if there were no change 
in the composition of the water. 

The formula usually employed for cal- 
culation of the Langelier Saturation In- 
dex is based on the additional work of 
Larson and Buswell? as follows: 

Langelier Saturation Index = pH — 
pH, 

Where: 

pH = pH of sample of water 
measured at room temperature 
pH, is computed from the Lange- 
lier formula as follows: 

pH, = p Ca+p Alk+ Cy 

Where: 

p Ca =a constant depending upon the 
calcium hardness. 

p Alk = a constant depending upon the 
methy] orange alkalinity. 

Cy; =a constant depending upon the 
total dissolved solids and the tempera- 
ture of the water in the system. 


If the index of a water is O, then the 
water is in chemical balance with 
CaCO,. If the index is a plus quantity, 
the water is supersaturated with CaCO, 
and scale forming tendencies are indi- 
cated. If the index is negative, the water 
is unsaturated with CaCO, and corrosive 
tendencies are indicated when oxygen js 
present in the water. 


In order to use this chart in calculating 
the Langelier Saturation Index, the fol- 
lowing data are required: 

(a). Calcium hardness as ppm 
CaCO,. 

(b). Methyl orange alkalinity as ppm 

(c). Total dissolved solids in ppm. 

(d). pH value of the water taken at 
room temperature. 

(e). Temperature of the water in the 
system in °F. 

The chart in Fig. 3 * > gives the values 
for all of these factors. From this chart, 
it can be noted that: 

(a). An increase in calcium and/or 
alkalinity content, for example, as pro- 
duced by decreasing the blowoff from a 
recirculating cooling system, results in a 
decrease in the values of p Ca and p Alk, 
which will decrease pH,, the saturation 
pH, and increase the Langelier Satura- 
tion Index. 

(b). A reduction in the alkalinity 
content of a water, for example, pro- 
duced by feeding acid, will increase the 
value of p Alk, increasing pH, and de- 
creasing the Langelier Saturation Index. 

(c). An increase in temperature, as 
produced by passage of the cooling 
water through heat exchangers, de- 
creases factor C, decreasing pH, and in- 
creasing the Langelier Saturation Index. 
This means that higher temperatures 
with a given cooling water will bring 
about increased scale forming tenden- 
cies, ie., CaCO, is less soluble at higher 
temperatures. 

(d). An increase in total dissolved 
solids from 250 ppm to 1000 ppm, which 
can be controlled by blowoff, produces 
a slight increase in factor C, increasing 
pH, and decreasing the Langelier Sat- 
uration Index. The effect of an increase 
in total dissolved solids in a water, there- 
fore, is to make it more unsaturated with 
CaCO,, i.e., CaCo, is much more soluble 
in a higher solids water. 

Experience has shown that the Lange- 
lier Saturation Index is a useful indi- 
cator of the degree of saturation or un- 
saturation of normal waters with CaCO, 
with moderate rises in temperature of 
the water through the system, and cer- 
tain other limitations. At this point in 
our discussion, it is important to point 
out the limitations on the use of this 
index. The Langelier Saturation Index 
is an indication of directional tendency 
and of driving force but it is not a meas- 
ure of capacity. The capacity to coat or 
corrode the pipe will depend upon the 
property of the water to resist change in 
the value of its index fellowing ctttack. 
For example, a high concentration of 
both Ca++ and CO,= will permit a 
more extensive deposit of CaCO, than 
will a low concentration, yet both waters 
might well have the same Index. Thus, 
buffer property or ability to resist 
change will be least in soft waters and, 


_ therefore, additional empirical limita- 


tions are used for calculations of the in- 
dex for such waters. 

The Langelier Saturation Index does 
not indicate the quantity of chemical re- 
quired to establish equilibrium. In gen- 
eral, the lower the value of pH, the 
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greater will be the dosage. We might 
mention that P. L. McLaughlin has de- 
veloped a supplementary method of de- 
termining the chemical dusage that must 
be added to a given water supplv to 
prevent red water troubles by making 
use of the Langelier Saturation Index. 


In the simplification of his original 
formula and the calculation of constdhts 
used in the simplified formula, Lange- 
lier made certain assumptions that limit 
the use of the index for certain unusual 
waters. The usual pH range of use for 
the index is 6.0-9.6. It is not usually em- 
ployed on waters of very high total sol- 
ids, above about 1500 ppm, or on waters 
of very low hardness or waters of very 
high alkalinity without additional em- 
pirical correction factors. 


It should also be noted that the sat- 
uration pH or pH, derived by Langelier 
is the hypothetical pH at which the 
CaCO, present in a given water would 
be at the saturation equilibrium point, 
if nothing were added to the water. The 
actual saturation pH of the water after 
treatment will be different from Lange- 
lier’s pH, depending upon the chemicals 
used to bring the water in balance. This 
is due to the fact that, for any given 
water being brought into balance. there 
are three variables—calcium, alkalinity. 
and pH, each of which may assume a dif- 
ferent value depending upon the chem- 
ical used. Thus, for a given water the 
“saturation pH” obtained in the Marble 
Test will differ from the saturation pH 
that results from the addition of lime. 

A negative Langelier Saturation In- 
dex indicates the degree of unsaturation 
of a water with CaCO, and does not 
mean currosion of the pipe line unless 
oxygen is also present. It is possible to 
have a negative index and a non-cor- 
rosive water by having a closed system 
with oxygen eliminated from the water 
by a vacuum deareator and by raising 
the pH of the water to minimize cur- 
rosive action. 


Experience has shown that the con- 
trolled scale method of preventing cor- 
rosion in steel tubes gives satisfactory 
protection, with proper operation, at low 
cost®, Experience indicates that an aver- 
age water containing virtually no turbid- 
ity, organic matter, algae, and bacteria, 
and having a positive Langelier Satura- 
tion Index of 0.5-1.0 deposits sufficient 
quantities of a hard impervious scale to 
protect against corrosion of the metal in 
many cooling water systems. 

However, with temperature differen- 
ials of 60 F or greater across heat ex- 
changers employed with recirculating 
cooling water systems, i.e., outlet cool- 
ing water temperatuie-inlet cooling 
water temperature = 60 F or greater, it 
has been found in some cases that there 
is excessive deposition of scale in the 
tubes at the higher temperature and Jack 
of scale formation and corrosion in the 
tubes at the cooler temperature even 
where an Index of + 1 to + 1.5 is main- 
tained. Under such extreme temperature 
conditions, uniform deposition of scale 
and corrosion protection would be de- 
sirable. 


In order to obtain uniform scale depo- 
sition over wide temperature ranges, S. 
T. Powell et al have suggested * * 7 that 
the composition of cooling water sup- 
plies should be altered so that the Lan- 
gelier Saturation Index, i.e. pH—pH,, 
would be constant for all temperatures 
of cooling water in heat exchangers up 
to 160F. The suggestion is based on the 
fact that the actual pH of a water 
decreases as the temperature is in- 
creased* ® and, in addition, the variation 
in actual pH with temperature is deter- 
mined by the ratio of methyl orange al- 
kalinity: initial pH. Thus, by manipulat- 
ing the alkalinity and actual pH of a 
water so that the variation in actual pH 
of the water with temperature is the 


same as the variation in actual pH, with 
temperature, i.e., 


A pH, = A (pH,), 
Then: 
pH — pH, = Langelier Saturation 
Index 
will be a constant with temperature rise 
up to 160 F in the heat exchangers. A 
positive Langelier Saturation Index of 
+ 0.5 to-+ 1.5 and A pH; = A (pH,); 
assures uniform scale deposition over 
the entire temperature range and elim- 
inates the problem of non-uniform de- 
posits found in many heat exchangers 
with higher temperature rises. 
Powell has derived an empirical re- 
lationship between pH and alkalinity, 


FIG. 3. Langelier Saturation Index Chart. —(S. T. Powell )° 






o 


TOTAL SOLIDS, 
CONSTANT C 


EXAMPLE 
TEMP. = 120°F pH* 80 

| Ca HARONESS = 120 PPM. 
M ALKALINITY = 100 PPM. 
| TOTAL SOLIDS = 210 PPM. 


pCo = 2.92 
pALk = 270 
Cc aT 120° = 170 


SUM = pHs = 7.32 
ACTUAL pH = 8.00 
DIFFERENCE = +68 
=: SATURATION INDEX. 


pALK. 
AND 
pCa 
SCALE 


4.5 


3.5 


3.0 


2.5 


" - Bee 


PARTS PER 


THE PETROLEUM ENGINEER, January, 1949 

















29 


24 


+ 2.5 


24 


+ teed 


t 4-444 


14 


88 8 


000! 
ooos 


MILLION 


A-37 





Al nother Example 
of 
Lficient Power 


al Lower Cost 














COOPER-BESSEMER 
POWERED STATIONS 





Compressors 


Washington Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seattle, Wash. 3 (yr 


THE PETROLEUM ENGINEER, January, 1949 


























HE story of the Tennessee Gas Transmission 
Company's big line is one of continuous 
growth from its beginning in 1944. Present 
capacity is 600 million cubic feet of gas a day. 





This year further expansion will add another 
60 million cubic feet daily. 


The line’s engine-driven compressors now total 


215,400 hp. Well over half, 119,000 hp, is ° Note the typical compactness of this 7,000 hp group 
furnished by Co oper-Bessemer units. Of these, of GMV’‘s on the Tennessee Line. A GMV from the com- 


pressor cylinder side is shown on the opposite page. 
87 are modern 1090 hp V-angles .. . GMV’S. 
Still more GMV’s are to be added during the 
year. 


with exceptional resistance to wear and free- 
dom from trouble. It adds up to compressor 
service at the lowest of low cost. 

On this and other lines GMV performance has 

proved a point of major importance to com- You'll be money ahead if your plans call for 
pressor users ... that despite money-saving Cooper-Bessemer V-angles. They are built in 
compactness, GMV’s are truly rugged units, three types from 200 to 2400 bhp. 


hy Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 


Houston, Dallas, Greggton, Pampa and Odessa, Texas Tulsa Shreveport St.‘ Louis Los Angeles 


THE PETROLEUM ENGINEER, January, 1949 A-39 





based on practical operating results, 
which is of use in cooling water treat- 
ment where higher temperature differ- 
entials, greater than 60F, are encoun- 
tered across heat exchangers. 

In Table I (°) are given the alkalin- 








TABLE I 


Ratios of Alkalinity: pH For Uniform Scale Deposition 
»ver Wide Temperature Range. 





Alkalinity Actual pH 
ppm as CaCO; measured in cold water 

50 8.10-8.65 

100 8.60-9.20 

150 8 .90-9.50 

200 8.90-9.70 








ity: pH limits that it is asserted will 
minimize the effect of temperature on 
the amount of scale deposition. 

For most cases where it is desired to 
maintain the alkalinity : pH ratio with- 
in these limits, the use of the values in 
this table may require the introduction 
of alkali by means of a separate alkali 
feed to elevate the pH of the recircu- 
latfng cooling water in addition to main- 
taining a positive Langelier Saturation 
Index of +-0.5 to +1.5. 

This method requires rather rigid con- 
trols of operating conditions and is war- 
ranted fur all cases where uniform con- 
ditions of scaling and corrosion protec- 
tion are necessary under extreme and 
variable temperature differentials across 
various heat exchangers. On the basis of 


the assumptions made in deriving the 
Langelier Saturation Index formula, and 
from Powell’s work, it appears that 
much additiona] fundamental research 
work is required to determine more ac- 
curate values of the constants and the 
variations produced by temperature on 
the constants used in the basic equations. 
The more exact determinations of the 
constants used in the fundamental Lan- 
gelier formula will increase the tem- 
perature range of use of the index as 
well as the accuracy and the applica- 
bility of the index. More recently, Lan- 
gelier® published additional data show- 
ing the effect of temperature, high dis- 
solved solids concentrations, and pH on 
the constants used in this fundamental 
equation, which will increase the range 
of usefulness of this index. 


@ Procedure for calculation. Tlie pro- 
gram to be followed by the design engi- 
neer in establishing the proper treat- 
ment for a given raw makeup water in 
order to obtain a thin, hard, dense, calci- 
um carbonate scale for corrosion protec- 
tion and with maximum uniformity of 
scale deposition over a given tempera- 
ture range in a recirculating cooling 
water system is therefore as follows: 

(1). Determine the correct analysis 
of the raw rater supply and, particular- 
ly, the methyl orange and phenolphtha- 
lein alkalinity if any, calcium hardness, 
total dissolved solids and pH. 

(2). Determine the range of inlet and 
outlet temperatures of the cooling water 





Safety Award to Sinclair. The highest award of the National Safety Council's 
Farm Safety Conference was presented to the Sinclair Refining Company for its 
outstanding documentary film on farm safety, ‘The Miracle in Paradise Valley." 
Byrnes MacDonald, right, Executive Assistant to the President, Sinclair Oil Corp- 
oration, receives the citation from Ned H. Dearborn, President, National Safety 
Council, at ceremonies held at the Rainbow Grill, Rockefeller Center. Prepared 
by the Sinclair Refining Company in collaboration with the U. S. Department of 
Agriculture, the film is being shown throughout the country to educate farmers and 
communities on the disastrous effects of carelessness and importance of safety. 


entering the various heat exchangers and 
determine the maximum temperature 
rise in the heat exchangers. 

(3). Assume a concentration of 1000 
ppm of total dissolved solids in the re- 
circulating cooling water and calculate 
the number of concentrations of the 
makeup water in the cooling tower <ys- 
tem. Thus for a 250 ppm TDS raw water 
and with 1000 ppm maximum concen- 
tration in the recirculating cooling 
water, the number of concentration is 


= = 4.Higher total dissolved solids 


than 1000 ppm are sometimes used with 
high solids raw water. 

(4). Multiply each of the other con- 
stituents, particularly the calcium hard- 
ness and alkalinity by the number of 
concentrations in the cooling tower sys- 
tem. Assume the pH of the recirculating 
water is approximately 8.3 and deter- 
mine the pH, from the chart in Fig. 3. 
For temperature rises greater than 60 F, 
the Langelier Saturation Index for both 
the lower and higher temperature values 
should be determined and the ratio of 
alkalinity: pH of the recirculating cool- 
ing water must be adjusted later as per 
Table 1 to obtain uniform scale deposi- 
tion at all temperatures up to the maxi- 
mum in the system. 

(5). If the calculated Langelier Sat- 
uration Index of the circulating concen- 
trated water falls outside the range of 
+ 0.5 to + 1.5, use any one or any com- 
bination of methods outlined previously 
to obtain the proper relationship between 
calcium hardness and alkalinity in order 
to get a positive Langelier Saturation 
Index of + 0.5 to +1.5 at minimum 
chemical cost and initial investment for 
equipment with maximum ease and cer- 
tainty of control. The treatment selected 
should be continuous and proportional to 
water flow. If sulphuric acid is applied 
in order to decrease alkalinity, it is us- 
ually preferable to inject it into the hot 
water before discharging the water over 
the cooling tower to facilitate release of 
CO, gas. If the increase in pH up to 
approximately 8.3 due to removal of CO, 
gas after acid treatment is not sufficient 
or if a uniform scale deposition is de- 
sired with high temperature increases in 
the heat exchangers and the proper 
ratio of alkalinity : pH, according to 
Table 1, must be maintained, then it may 
be necessary to add caustic soda, soda 
ash, or even lime to the recirculated 
water just before it is pumped back into 
the heat exchangers in order to raise pH 
or acid to reduce alkalinity. 

(6). Normally with low solids waters. 
sufficient water is lost by windage from 
the cooling tower to prevent excessive 
solids buildup in the recirculating sys- 
tem, so that additional blowdown is not 
required. With high solids waters, how- 
ever, it may be necessary to blowdown 
from the cooling tower basin in order to 
avoid high concentrations of the dis- 
solved solids. If sufficient raw water is 
available at low cost, this is another tool 
for control of the scaling characteristic- 
of the water. 


Part 2 will be published 
in an early issue. 
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History and A\nalysis of Bureau of Mines’ 
PETROLEUM AND NATURAL GAS DIVISION 


By ERNESTINE ADAMS* 


PART 2. Early History: Government Oil Research Established in 


Time to Help in World War |—Progress in ’20’s Is Rewarding 


@ yxy limitation of space keeps this 
review from running into a_ book- 
length history of the Petroleum and 
Natural Gas Division of the Bureau of 
Mines. There has never been a com- 
plete account of the operations of the 
research body and no public attempts 
have been made to discuss its work in 
an effort to weigh its value. Outside of 
Bureau of Mines publications; the 
writing field concerned with its func- 
tions is virtually a blank page. This is 
true in spite of the Division’s position 
as a keystone of national petroleum 
operations, holding up firmly the in- 
terests of the public, the industry, and 
the government. 


It is necessary to get a picture of the 
petroleum situation at the beginning 
of the century to know what problems 
had to be met by the petroleum tech- 
nologists of the Bureau when it was 
first established. 


Prospecting of the day was usually 
a matter of finding seepages and drill- 
ing nearby although the anticlinal 
theory was known to some geologists 
and Captain Anthony F. Lucas proved 
his belief in salt dome drilling by 
bringing in Spindletop in 1901. 

Lucas had also initiated the rotary 
system, but cable drilling was the 
established method. One well near 
Pittsburgh had been drilled to 5582 ft 
by cable tools and another one in West 
Virginia was producing from 3350 ft. 


Drilling records were unreliable if 
not downright misleading. A driller 
put “sand pumpings” in a series of 
bags and marked on each one what 
depth he thought the sand had come 
from. There was so much room for 
error that it was a minor miracle to 
get an accurate record. 


The first electric power station to 
pump oil wells had been installed. 
Casinghead gas was being marketed 


*Managing Editor, The Petroleum Engineer. 

jList of Bureau of Mines publications relating 
‘o petroleum and natural gas begins this month 
in Continuous Tables No. 139, Page E-1. 


and the first gas engine and com- 
pressor were put into operation in 
1905. The largest refinery of that time 
seems to have been the 500-still plant 
of Standard Oil Company at Bayonne. 
which processed 20,000 barrels daily. 


Economics of the industry were 
as primitive as operating practices. 
One writer* estimated that nearly two 
billion dollars had been invested in 
petroleum operations (this was specu- 
lation, of course,) before 1902 and 
that 300,000 persons were then em- 
ployed by the industry. 


Prosperous railroads, new hydro- 
electric plants, and the infant auto- 
mobile industry (more than 4000 cars 
were manufactured in 1900) called 
for fuel and lubricants. The rapidly 
turning wheels of progress in the 


United States had to be oiled by the 
young, exuberant petroleum industry. 


> Antecedents of the Bureau of 
Mines. The Geological Survey ac- 
knowledged importance of oil in 
national affairs by getting busy to see 
what it could do to help the industry. 
The first publication about petroleum 
it released was “Oil and Gas Fields of 
the Western Interior and Northern 
Texas Coal Measures and the Upper 
Cretaceous and Tertiary of the West- 
ern Gulf Coast,” by George I. Adams. 
The bulletin contained information on 
geology, occurrence, and development 
in Kansas and the Indian Teritory 
(Oklahoma) areas and gave the early 
history of such Texas fields as Nacog- 
doches. Elgin and Lockhart, San An- 
tonio, Sour Lake, and Beaumont. 


Regardless of its value, the diffuse 
title itself doubtless scared off all but 
geologists. At any rate, this effort 
broke the ice and the Geological Sur- 
vey offered several important studies 
_ *Charles A. Whiteshot in “The Oil Well 


Driller, History of the Oil Industry of the 
World,” 1905. 


EXCLUSIVE 
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before the Bureau of Mines was 
formed, 

Another step taken about this time 
had a great influence over subsequent 
research. The Technological Branch 
of the Survey began analyzing samples 
of crude oil from various fields of the 
country, beginning a project that the 
Petroleum and Natural Gas Division 
has carried on without interruption 
for nearly 35 years. 

One association of the industry had 
been organized. The National Gas As- 
sociation. (now the Natural Gas De- 
partment of the American Gas 
Association) held its first meeting in 
1906. This one event probably sym- 
bolizes as well as anything can, the 
difference between the unorganized 
petroleum industry in the early part 
of the century and modern industry 
with its numerous nationwide meet- 
ings of various associations. 


> Bureau of Mines Established. 
Less than a year after the Wright 
Brothers airplane met U. S. Signal 
Corps requirements and launched a 
new market for petroleum, Congress 
established the Bureau of Mines, pass- 
ing the act on May 16, 1910, to become 
effective July 1. The Bureau was di- 
rected by Congress to improve health 
conditions, to promote safety in the 
mineral industry, to aid economic de- 
velopment and conservation of min- 
eral resources, and to conduct 
investigations on the mining, prepara- 
tion, and utilization of minerals. 

So far as petroleum was concerned 
this meant a continuation of the work 
of analyzing samples of crude oil in the 
laboratory at Pittsburgh and analyz- 
ing fuel oils used by the government 
in a laboratory at San Francisco. 

The Bureau also began field studies 
of oil and gas waste, did research on 
the use of cement to keep water out of 
producing wells, and developed a 
method of analyzing gas that is not 
fundamentally different from that 
used today. Research was begun on 
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“hese add fz te \INGERSOLL-RAND 


Gas-Eugine Value 


ws SUITABLE FOR ALL TYPES OF SERVICE 


Ingersoll-Rand 4-Cycle Vees are designed and built to avoid shaft criticals 
and vibration difficulties when driving generators, reciprocating pumps, 
centrifugal pumps, or (built-in) compressors. 


DEPENDABLE 


Being a builder of complete lines of chemical, process, and refinery pumps, 
Ingersoll-Rand is in an enviable position to furnish matched units (pump 
to engine), assuring reliable operation and undivided responsibility. These 
units are conservatively rated for continuous full-load operation . .. Proven 
in practically every active oil and gas field in the world, and in industrial 
plants throughout the country. 


FLEXIBLE IN OPERATION 


I-R 4-Cycle Vee gas engines have the ability to handle any kind of load, 
whether full and continuous, steady, variable, or surging, and whether the 
required speed is synchronous or fluctuating ... Operate equally well ona 
wide range of gas fuels. 


ECONOMICAL 


The best in fuel economy and lube oil economy. Simplicity and accessibility 
save time and money in maintenance. You don’t worry about the age of an 
Ingersoll-Rand 4-Cycle Vee, it’s resistant to depreciation and can be easily 
relocated. 


de WIDE RANGE OF SIZES 


There are I-R gas engines from 75 to 1200 hp... Made from a minimum 
number of cylinder sizes, thus providing a high degree of interchangeability 
on multi-unit installations. 





ng ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 158-6 
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the sulphur compounds in crude oil 
that hampered refining and on the 
best method of extracting liquefied 
products from natural gas. 

All these projects are now old 
familiar tales in the oil industry but 
if you consider the papers published 
by the Bureau of Mines before the 
Petroleum and Natural Gas Division 
was established against the back- 
ground of the oil industry of the time 
you will be surprised at the advanced 
thinking of Bureau technologists. 
There weren’t any organizations like 
the American Petroleum Institute, you 
remember. Nobody ever heard of a 
petroleum engineer. Actually most of 
the industry paid no attention what- 
ever to the petroleum theories set forth 
in the free bulletins published by that 
new government bureau. 

At the time all you needed to drill a 
well was $2000 to $2500. You’d rather 
have a doodlebug artist than a geolo- 
gist to pick your site. You would build 
a wooden derrick about 64 ft high and 
probably wouldn’t drill below 1500 
ft. If you had a wild well you didn’t 
have a prayer to bring it under con- 
trol. If it caught fire the best safety 
measure was to run. 

The industry was on its wavy all 
right but no one knew exactly where. 
There weren’t any markers for the 
technologists in the newly founded 
Bureau of Mines, who were studying 
the intricate and puzzling behavior of 
oil and gas reservoirs. They selected 
their projects from a field wide open 
with possibilities and the record shows 
they more often than not struck the 
right course. 


> Bureau Holds Meetings. Direc- 
tor of the Bureau of Mines, Dr. Joseph 
A. Holmes, began correspondence in 
1912 with oil men with the object of 
meeting and discussing nationwide 
problems of the industry. A year later 
a large number journeyed to Pitts- 
burgh and met with Doctor Holmes 
and other Bureau men. For the first 
time operators from coast to coast 
took a good look at each other and at 
the Bureau. Oil men saw they could 
use information about localized ad- 
vancements due to innovations in 
practice that the Bureau wanted to 
publicize. Some were even interested 
in the theories of reservoir behavior. 
The Bureau staff listened to the op- 
erators and got a startling picture of 
uneconomic practices that spurred 
them into greater effort. 

It was at these Pittsburgh meetings 
that plans were first laid for a national 
society for all members of the indus- 
try. The work was not completed but 
the meetings foreshadowed organiza- 
tion of American Petroleum Institute. 

In the same year, 1913, the industry 
took some steps that brought the re- 


fining and chemical problems of petro- 
leum into greater prominence. 

Refining of that time was crude, to 
use an apt, paradoxical term. The size 
of the plant was dependent upon the 
number of stills and few units even 
had continuous processing. Demand 
was satisfied and the supply could be 
produced at a profit so there was ro 
great incentive toward change. 

In spite of this, the prosperity and 
energies of the industry fostered de- 
velopment in refining. The first com- 
mercial cracking plant was put into 
operation in 1913, built for a process 
patented by Burton and others of 
Standard Oil of Indiana. The first 
absorption work in the natural gaso- 
line industry was begun by The Hope 
Natural Gas Company at Hastings, 
West Virginia. The first low pressure 
oil absorption plant for processing 
casinghead gas was built by National 
Products Company in the Cleveland, 
Oklahoma, oil pool. 

The Bureau’s analysis of crude oil 
samples was helpful in this awakened 
interest in refining. More attention 
was being paid to the study of crack- 
ing processes and knowledge of the 
properties of hydrocarbons became 
more important. 


> Petroleum and Natural Gas Di- 
vision Formed. On July 1, 1914, 
W. A. Williams was appointed Chief 
Petroleum Technologist by the Bureau 
of Mines Director, Joseph A. Holmes, 
and given authority to organize a 
Petroleum Divison, which Mr. Wil- 
liams did. The Petroleum Division 
was so designated until 1921, when 
the designation was changed to Petro- 
leum and Natural Gas Division. In 
1948 the name was again changed to 
Petroleum and Natural Gas Branch. 
In this series, however, “division” is 
still used. 

Theory and practice had a bare 
nodding acquaintance at the time. The 
industry was growing without much 
trouble and it was not convinced it 
needed technical improvement. If 
more crude supplies were needed more 
wells were drilled instead of trying to 
recover more oil from those already 
drilled. If refining capacity were in- 
adequate more stills were added in- 
stead of developing processes that 
would extract more valuable products 
from the crude. 

Many improved methods were in 
the laboratory, tested, and ready for 
use but there was no strong impetus 
to put them into practice. Demand for 
petroleum products was increasing 
steadily but not rapidly. World War 
1, which began in Europe in midyear, 
had no immediate or tremendous ef- 
fect on demand increase in the United 
States. The heaviest demand followed 
the war as it did after World War II. 
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In the early 20's an experimental 
plant was set up for treating sour 
gas in Dilworth field, Oklahoma. 


The Division had a lot of fine 
theories it wanted to get into prac- 
tice. If you go over the bibliography 
for 1913 and 1914 you will find the 
subjects concern many practices taken 
for granted today. They dealt with 
prevention of waste, prolonging the 
life of oil and gas wells, cementing 
practices and use of drilling mud, 
reservoir energy, flashpoint of oil, and 
their physical and chemical properties. 
(See Page E-1, this issue.) 

Many of those theories are valid 
today or are the basis for present day 
methods. The bulletin about electric 
lights on wells is an exception. It 
recommended the light bulbs without 
tips (where globes were sealed by the 
glassblower). If this seems antique to 
us now remember that bulbs with hot 
carbon filaments were the very latest 
then. Open kerosine lamps were used 
more than electricity on derricks. 

The new Division didn’t have a 
separate appropriation in its birth 
year but in 1915 it received the sum 
of $25,000 (Table 1, Part 1). The 
broad field of engineering and scien- 
tific research that confronted the 
group coupled with the dearth of 
funds was probably a heavily dis- 
guised blessing. 

With limited funds, the Division 
men had no ivory tower even if they 
had been willing to sit in one. They 
went into the fields and the refineries. 
Their laboratories were the operations 
of the oil companies. Sometimes they 
called upon the industry for assistance 
and other times the industry called 
upon them. A close association grew 
up and strengthened between this 
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Bureau of Mines division and private 
oil and gas companies. 


> A State Asks Help. The Bureau of 
Mines and later its Petroleum and 
Natural Gas Division took the lead in 
promoting uniform casing programs 
and well cementing. The staff carried 
around peg models for demonstration 
and had cross-section reliefs to show 
what happened when a drill pene- 
trated various formations. 

It must have been with some satis- 
faction that Division technologists re- 
ceived an invitation to discuss 
conservation of petroleum with state 
officials of Oklahoma and representa- 
tives of the industry. They were given 
a good opportunity to explain with 
their models and charts how a casing 
program and use of mud fluid would 
save oil and gas in the rampant Cush- 
ing field and in others. 

This casing crusade was rewarded. 
The industry took up the program and 
went on with it and it was dropped 
from the projects of the Division. 


>» Some Principles Stated. They 
have been quoted before but a couple 
of statements made in those early days 
are worth repeating. They embody 
principles that are objectives today as 
they were 30 years ago although we 
have come far toward attaining them. 
In the fifth annual report of the 
Bureau of Mines’ director in 1915 he 
said that wise legislation for the pro- 
duction of oil and gas resources should 
be drafted in such a way as to “insure 
a market for natural gas and thus in- 
duce producers to conserve gas instead 
of allowing it to escape, a ratable mar- 
keting of all oil and natural gas offered 
for sale being provided for. In case 
production becomes too large for the 
available transportation and market- 
ing facilities then transportation facili- 
ties must be increased or the oil and 
gas must be confined until they can 
be utilized. This provision will prevent 
large quantities of oil and natural gas 
from being brought to the surface and 
stored with a resulting waste of gas 
and lowering of oil prices.” 
McMurray and Lewis wrote a tech- 
nical paper on the prevention of waste 
in 1916 that contained this paragraph: 
“The maximum usefulness could be 
derived from a pool of oil or gas by 
the pool being controlled by one com- 
petent management, as under such 
conditions it could be developed with 
the least waste and at the smallest 
cost. Ho ever, rarely is a pool under 
central control; ordinarily a pool is 
divided among many owners. To get 
the best results the operators should 
act in unison for the protection of 
their common sources of supply and 
for their mutual benefit.” 
These were unusual and, for the 
most part, unpopular ideas at the time 
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H. P. RUE, supervising engineer of the 
Bureau of Mines Petroleum and Oil Shale 
Experiment Station at Laramie, Wyoming, 
has been with the Bureau since 1919. 


In Washington after a year in the coal 
division he was transferred to the petro- 
leum division. In 1923 Rue went to the 
Bartlesville, Oklahoma, station and was 
engaged in petroleum chemistry and refin- 
ing for the next seven years. He became 
supervising engineer at Laramie in 1930 
where he has remained except for two 
years in Bartlesville when the station was 
closed. He has contributed some valuable 
reports on the chemistry and refining of 
petroleum. 


He is a member of the American Soci- 
ety of Testing Materials, American Chem- 
ical Society, and is past president of both 
the Wyoming chapter of Sigma Xi and the 
Rotary Club at Laramie. 


Rue is a Pennsylvanian by birth. He re- 
ceived A.B. and M.S. degrees from George 
Washington University and attended Cor- 
nell University while in the air service in 
World War I. 


they were voiced. They became more 
convincing as time went on. Recent 
years have seen unitized operation de- 
velop as never before. 


> An Overstep. For the first time, 
and apparently the last so far, the 
U. S. Department of Interior’s Bureau 
of Mines, went beyond its stated posi- 
tion. The occasion demonstrated, as 
nothing else could have, the limita- 
tions of a government bureau in pri- 
vate business. 


Dr. Walter F. Rittman, a Bureau of 
Mines staff member, discovered a 
cracking process for the manufacture 
of toluene. The process was covered 
by a patent application by the Depart- 
ment of the Interior and offered for 
use. Some thought it had wide applica- 
tion for gasoline manufacture. Any 





citizen could obtain a license free of 
charge so the process had a financial 
advantage over a privately licensed 
process. However, the very fact that 
it was free was one of the reasons for 
lack of interest. There was no promo- 
ter back of it trying to improve it and 
to make enough money to cover his 
investment. 

Then there was the proverbial gov- 
ernment red tape. a onsen 
developed by the licensee had to be 
patented by him and assigned to the 
Secretary of the Interior and there 
was some question as to whether the 
refiner was protected against litigation 
as to the validity of the patents on the 
process. In the end, industry patented 
several other cracking processes, and 
the Rittman process became a part of 
the technical history of the industry. 

The attempt to license any discovery 
or invention of its petroleum tech- 
nological department has not been re- 
peated. The restriction may involve 
some unfairness to staff members but 
no more than is accepted in most com- 
panies where individual recognition is 
confined to a man’s own organization. 


> A Big Year. The Bureau of Mines’ 
activities in oil and natural gas proved 
their worth in 1917. It was a year of 
large events. The United States en- 
tered World War I on April 17 and the 
government found many uses for the 
specialists in petroleum. Oil prices 
went up and operators drilled more 
wildcats and were willing to try out 
expensive ideas that hadn’t seemed 
economically feasible. New refining 
units were built and with the demand 
for more gasoline and fuel oil new 
cracking processes became more 
popular. 

The Army and Navy liked G. A. 
Burrell’s idea of helium for balloons 
and dirigibles well enough to allot 
$100,000 for research. 

George B. Keeler, an oil man, gave 
the Bureau five acres of land for a 
petroleum experiment station in Bar- 
tlesville, Oklahoma, and the town’s 
Chamber of Commerce put up $50,000 
for the building. , 

One of the most important contri- 
butions to the oil industry made that 
year was a bulletin by J. O. Lewis who 
is now a consultant in Houston, Texas. 
His study of methods for increasing 
recovery from oil sands is still a good 
reference. The practice of water flood- 
ing and gas injection that is common 
today owes much of its development 
to the understanding of petroleum 
reservoirs gained through Lewis’ 
work. Its influence on later research 
and practical application is still felt 
throughout the industry. 


> Help for World War I. The war 
gave the Petroleum and Natural Gas 
Division a number of extra jobs. 
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\ ance wa WATER COOLERS 


EFCO weAat TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & FasricaTors, INc. 
P. O. Box 7395 Houston 8, Texas 
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About 1925 this early pilot plant was used to study continuous still devel- 
opment in cooperation with the Marland refinery at Ponca City. Shown are 
the bubble tower, evaporator, residuum pump, and temperature controller. 


Petroleum engineers* on the staff gave 
information and advice on scores of 
problems. Specifications for products 
tor Army and Navy use; calculation of 
Naval Reserves; a complete census 
of oil fields, storage centers, refinery 
capacity, and consumption; these and 
many more data were needed by the 
government. A man was sent to Scot- 
land to study the oil shale industry 
there; others examined the oil shale 
deposits of the United States and set up 
a retorting plant. Staff members 
isited various oil fields and recom- 
mended steps to check waste; they 
visited refineries to see. where plants 


ould be expanded. 
Lewis and C. H. Beal, another well 
known technologist in the Division, 


devised the method for estimating 
depletion charges, which the Bureau 
of Internal Revenue used in determin- 
*Alf G. Heggen, Tulsa, states that the title 
leum Engineer” was given him in 1912 


| that he was the first man to receive this 
ional classification. 
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ing taxes for oil and gas properties. 
Many of the investigations and tests 
and requests sounded a great deal like 
those that came in 1941 when the last 
World War engulfed. One statement 
that lights up the change is from the 
report of Van H. Manning, then direc- 
tor of the Bureau of Mines: “Largely 
through the efforts of the petroleum 
division, the Atlantic Refining Com- 
pany agreed to make five drums of 
fighting gasoline, the first gasoline of 
that grade to be made in this country.” 
The helium project, undertaken for 
war purposes, grew into one of the 
two main sub-divisions of the Petro- 
leum and Natural Gas Division (Fig. 
1-Part 1) and the subtantial results of 
the research are still piling up. 
Before the first World War helium 
was a chemical curiosity discovered in 
1868 during a solar eclipse. In the 
United States it was probably first 





{Referred to earlier in the report as “air- 
plane” gasoline. 





found associated with radioactive ma- 
terial. Inert and noninflammable, it is 
widely distributed in nature but in 
such minute quantities that in 1917 it 
cost $2500 to obtain one cubic foot. 
Total quantity recovered in the world 
was estimated at 100 cubic feet. 

Taking a peek ahead to the present 
we find a better quality helium selling 
for 114 cents* a cubic foot and it is 
used by the government and by pri- 
vate concerns for many purposes 
never dreamed of in earlier years. 
Like atomic energy it is an exclusive 
product of the government but it is 
available to everyone. 


There was not much change evident 
in refining processes during the war 
although cracking gained favor and 
capacity was enlarged. There were 
minor improvements in plants built by 
companies that, with wide experience 
in refining, had added innovations 
they had developed to new units. Lack 
of literature on the subject was com- 
mented on by writers in the Division 
and more projects were initiated on 
the chemical and refining problems 
of petroleum operations although 
drilling and production continued to 
command the most attention. Actually 
it has only been in late years that the 
overwhelming field of petroleum and 
gas chemistry has been realized. 


> Problems of Peace. If not a 
Golden Age the decade following the 
war had at least a bright exciting 
luster. It saw the largest number of 
wells drilled —the record of 33,911 
wells in 1920 stood until 1947. It saw 
the highest oil prices that have yet 
been paid in the twentieth century— 
more than $3 a barrel average. It saw 
supplies tightened and a new record 
for discoveries, which cost from 20 to 
25 cents a barrel to find. It saw pro- 
duction top the billion-barrel mark 
in 1929, before falling below that rec- 
ord for the next six years. 

The Geological Survey and_ the 
American Association of Petroleum 
Geologists in 1921 classified reserves 
in the United States for the first time 
as proved and possible. They agreed 
upon five billion barrels of oil “in 
sight” and another four billion barrels 
possible of recovery at the then cur- 
rent methods of production. Consider- 
ing the rate of production was half a 
billion at the time and rising rapidly 
enough to double by 1929, this didn’t 

*The price of helium to commercial concerns 
is $15 per 1000 cubic feet in cylinders; $13 per 
1000 cubic feet when used for medical purposes; 
$13 per 1000 cubic feet in tank cars; and $11 
per 1000 cubic feet when purchased in tank car 
lots for medical purposes. All prices are f.o.b. 
plant. The cost of helium to government agen- 
cies is based on actual costs plus charges for the 
maintenance of physical equipment and prop- 
erty, including pipe lines and plants in standby 
condition. 


There are, however, no laws prohibiting 
commercial concerns from producing helium, 
whereas atomic energy is controlled entirely by 
the government. 
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look like much of a backlog. American 
companies with foreign holdings 
doubled their production abroad in 
two years. The government exerted 
pressure on the industry to expand its 
foreign interests and the U. S. State 
Department fostered the movement. 
The situation in many ways was like 
the one of today. 

The results of a powerful demand 
were all too good. Lush fields such as 
Smackover, Arkansas; Yates, Texas; 
Long Beach, California; and Okla- 
homa City, Oklahoma, were brought 
in during the 20’s and when East Tex- 
as was hit in 1930 the industry stag- 
gered under its supply of oil. 


So the 20’s had too little and too 
much. The Petroleum and Natural 
Gas Division served its mission of 
conservation in times of tight supply 
and, in the last of the decade, in peri- 
ods of prolific yield. Its appropria- 
tions rose from $100,000 a year to a 
little more than $200,000 and bulletins 
and papers were published in return 
for every dollar. For the first time a 
U. S. civil service examination was 
held for an “oil-recovery engineer.” 


Supervisory duties were handed the 
Division in 1920 but it had the job 
only a few years. President Taft set 
aside public lands for leasing and the 
Division was responsible for opera- 
tions on the government leases until 
1925 when the work was turned over 
to the Geological Survey. 


‘Two new stations were set up in the 
20’s and the Pittsburgh petroleum 
laboratory was transferred to Bartles- 
ville in 1923. The Dallas office was 
opened in 1920 and in 1924 the Lara- 
mie office was established. 

Specialists in petroleum activities, 
geologists and technologists, had in- 
terested a growing section of the in- 
dustry and there was increasing talk 


about gas and water drive, viscosity. 
well-logging, underground structure, 
ultimate production, and other terms 
that operators for so long had ignored. 
The American Petroleum Institute. 
formed in 1919, was an indication of 
this trend. It was more a period of 
awakened curiosity about the theoret- 
ical and technical side of oil opera- 
tions, however, than it was of direct 
application of Division research. The 
attitude of immediate acceptance and 
use of Division research results is 
fairly recent. 


> The Division’s Program. The 
Petroleum and Natural Gas Division 
sometimes led and sometimes followed 
the developing of theories and of 
methods but regardless of who shaped 
the improvements, it was up to the Di- 
vision to spread those that promoted 
better practices. It published a wealth 
of material in the 20’s, advancing its 
program of efficiency in operation and 
conservation of oil and gas resources. 
We can examine a few of these. A 
reading of the bibliography for the 
period will better indicate the extent 
of the Division’s work and the impos- 
sibility of touching on more than a 
few in a brief review. 


> Engineering Field Reports Be- 
gun. Beal probably planted the idea 
of engineering studies of various fields 
with a Geological Survey bulletin on 
the Cushing feld in Oklahoma, pub- 
lished in 1917. T. E. Swigart followed 
in 1919 with a paper on the Comanche 
field in cooperation with the State of 
Oklahoma. The new Dallas office pro- 
vided headquarters for more engineer- 
ing field studies in the Mid-Continent 
and Gulf Coast areas. 

These moves were the beginning of 
an important function of the Division. 
Since that time there have been fifty 
some engineering reports, whose 


Brine disposal studies began in the late 20's and was carried on in coopera- 
tion with the State of Oklahoma and later with the Kansas Board of Health. 
Below, the brine is being concentrated by evaporation before its disposal. 


























many-sided value we shall discuss 
later. One company executive said: 
“These reports, if for no other reason 
than to acquaint operators and pro- 
ducers of oil and gas with what saving 
or conservation of natural resources 
can be had by good engineering prac- 
tices, are worth all of the cost ex- 
pended by the government.” 

He was speaking of a report made 
in 1944 but the older studies have 
shown that they have recurring value 
when water flooding and other rede- 
velopment projects are under way in 
old fields. 

The engineering reports, in a way. 
helped to support the » ae a of reser- 
voir behavior, which were set down 
by such men as Lewis. 

In 1921 Beal and Lewis collabora- 
ted on a bulletin discussing produc- 
tion principles and Ambrose reported 
on underground conditions in oil 
fields. Cutler in 1924 advanced his 
theories on estimating oil reserves by 
production curves, stimulating so 
much interest, that development of 
the idea grew rapidly. Present day 
well spacing theories owe much to the 
early work of Cutler. 

A study of the effect of pressure and 
temperature on gas and air in crude 
oils was reported by Dow and Calkin 
in 1926 giving help to the Division’s 
mission of getting operators to make 
most efficient use of reservoir energy. 

The bulletin on production and 
development problems in the Powell 
field, Navarro county, Texas, by Hill 
and Sutton in 1928 called attention to 
the prolific Woodbine reservoirs and 
to the effect of water in obtaining high 
oil recovery. When East Texas came in 
later this was a popular volume with 
engineers in the early development of 
that field. 

H. C. Miller, in cooperation with 
the API, presented a compilation of 
data on the function of natural gas in 
producing oil* that advanced the con- 
servation of reservoir energy another 
step. 

The question of oil field brine dis- 
posal was covered so competently and 
thoroughly by Schmidt and Devine 
(1929) that their report still dictates 
modern methods to a marked degree. 

Deeper drilling was bringing in 
high pressure wells that produced a 
large volume of gas accompanied by 
a white or amber liquid, which op- 
erators called “distillate.” The con- 
densate zone in the Big Lake field, 
Texas, was one of the first to produce 
this new combination of hydrocarbons 
and it naturally opened a whole new 
series of problems. 

Lane and Devine included petro- 
leum distillates in an investigation on 
detection of sulphur in 1927. Rue and 


*Monograph 3. See page E-9. 
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Espach eee research on refining of 
light petroleum distillates and the re- 
sults were published in 1930. 


One of the outstanding contribu- 
tions on gas behavior by the Division 
was the work of Pierce and Rawlins 
whose study of a fundamental basis 
for controlling and gauging natural 
gas wells was published in 1929 in a 
two-part report. Their findings were 
augmented later (1936) in the well 
known Monograph 7 by Rawlins and 
Schellhardt. 

Rawlins in 1920 reported some 
methods for testing natural gas lines 
for leakage losses that proved valuable 
in subsequent practice. 
> Trend of Bureau’s Projects. The 
chemistry and, in recent times, the 
relationship of heat and energy (ther- 
modynamics) of petroleum have com- 
prised the refining program of the 
Division excluding those projects de- 
voted to processes. The Division in 
the 20’s was inclined to avoid any 
repetition of the Rittman patent prob- 
lems and, anyway, industry was going 
ahead very well on processing projects 
of its own. 

On the other hand, characteristics 
of petroleum, a fundamental research 
study, was a natural for the Division 
and one in which it had unique ad- 
vantages in being able to cover the 
entire nation. 

lt was of course necessary that staff 
members keep abreast of develop- 
ments of various processes and they 
did this through close association with 
oil companies. Technical men in the 
industry for the most part welcomed 
discussions with Division staff mem- 
bers to whom they could talk freely 
about ideas that must usually remain 
company secrets. The Division was 
also able to help in improving prac- 
lices in refining. 

The chief of the chemical section in 
Bartlesville was made supervising 
chemist for the whole division in an 
effort to correlate this work. A study 
of solvent extraction for lubricating 
oils got under way in the Bartlesville 
laboratory and research was _initi- 
ated that opened up the possibility of 
using natural gas for synthesis of 
motor fuels and for chemical products. 

The big fractionating columns came 
into commercial use in the 20’s after 
the method had been talked about for 
years. The Division played an im- 
portant part in application of frac- 
tionation with its reports on 
distillation and bubble towers. 

The new stabilizers made it possible 
to control the volatility of the product 
and prevented loss of the more volatile 
liquids. Their use accelerated develop- 
ment of the liquefied petroleum gas 
industry. 

The constant upgrading of refined 
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Studies in evaporation began soon 
after Division was established. At 
the end of the 20's the tests made 
in Kansas City used the aluminum- 
painted tank above with temperature 
recorder and pressure relief valves. 


products resulting from improved 
methods and equipment was best 
served by the Division through its 
increased work on analyses and classi- 
fication of crude oils. This was espe- 
cially true of the study of the Rocky 
Mountain black oils, which were 
shunned by refiners because of the 
difficulties of processing oils with 
heavy sulphur base. 


Work in black oils was a project of 
the Laramie, Wyoming, office. The 
station was at first taken up entirely 
with production study until the reali- 
zation of the close alliance between 
production and processing brought 
into the program research on chemis- 
try and refining of petroleum. 


Kraemer and Calkin made a con- 
tribution toward development of for- 
eign oil resources as urged by the 
administration by bringing out a tech- 
nical paper in 1925 on properties of 
crudes in the Western Hemisphere. 
Kraemer gave further attention to oil 
produced in Venezuela in 1927. 

The research into oil shale cul- 
minated in 1925 in the construction 
of commercial size units for retorting 
Colorado shale. Interest in the project 
had fluctuated from early days, grow- 





ing stronger as petroleum shortages 
loomed, dying out again with fresh 
discoveries of oil. Recent atténtion on 
oil shale mining is far from new; it is 
just another upward curve’ in the 
popularity chart of the project. In the 
20’s there was a spurt of interest fol- 
lowed by a drop that stopped the ex- 
periment. The plant was dismantled in 
1929 and not until 15 years later did 
oil shale investigations get another 
such shot in the arm. This work is 
under another division of the Bureau 
of Mines (Fig. 1-Part 1). 

Wiggins, Schmidt, and others 
worked on evaporation problems in 
storing petroleum, the cause of huge 
losses in earlier days. W. W. Orcutt, 
a California operator, in 1914 men- 
tioned oil stored in open reservoirs 
that caused a 50 per cent loss of the 
most valuable fractions in five months. 
Wiggins estimated that in 1919 three 
million barrels of gasoline vaporized 
into the air from storage in the Mid- 
Continent alone. The problem natural- 
ly commanded attention from the re- 
search group whose purpose was: 
Increasing safety, efficiency, economic 
development, and conserving re- 
sources through prevention of waste. 

One pipe line company president 
said the Bureau’s work on evapora- 
tion losses stimulated development of 
proper containers to conserve petro- 
leum. Evolution of oil and gas tanks 
has produced results such as the futur- 
istic globes that minimize evaporation 
and, incidentally, delight today’s 
photographers. 

The 1920’s showed great progress 
in the general understanding of oil and 
gas reservoirs and their behavior. It 
produced marked advances in tech- 
niques and set a solid foundation for 
development of more conservative 
practices. 

There was still plenty of room for 
improvement. Gushers were brought 
in with the apparent purpose of seeing 
how high the black gold could sail 
toward the sky. The sight made a 
beautiful show, one that operators 
were reluctant to forego even to save 
the oil and gas. When Will Rogers por- 
trayed a successful wild-catter in the 
popular movie, “They Had to See 
Paris,” the thrilling excitement that 
came with the sight of a gusher was 
felt by those who had never seen an 
oil well. 

The oil industry had not yet moved 
out of the romantic period but evi- 
dence was clear that the more prosaic 
scientific era was on its way. The 
Petroleum and Natural Gas Division 
put its weight on the side of technical 
progress and helped to create a more 


rewarding system of oil operations. 
*k* 


(Part 3 will be published soon) 
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“Dear Dorothy Dix: Last night I 
went out with a new boy friend. I 
never drink anything, but he insisted 
on me having a cocktail. And before 
dinner was served we had another one. 
Did I do wrong?” 

(Signed) “Confused.” 

“Dear Confused: My answer is this 

Probably.” 

yay 

He calls his girl “Checkers” be- 
cause she jumps every time he makes 
a wrong move. 

ya 

“Was your girl pleased with the 
bathing suit you gave her?” 

“Yeah. You should have seen her 
beam when she put it on!” 

yay 

Caller: Is your mother engaged? 

Little Boy: I think she’s married. 

raf 

“[ want some grapes for my sick 
husband. Do you know if any poison 
has been sprayed on them?” 

“No ma’am. You'll have to get that 
at the druggist’s.” 

raf 

Boss (to stenographer): Are you 
doing anything Sunday evening, Miss 
Hanson? 

Stenographer (hopefully): Why, 
no. 

The Big Brute: Then try to get down 
earlier Monday morning, will you? 


A man who discovered the joys of 
fishing rather late in life became even 
more insistent than ordinary anglers 
upon recounting his triumphs to skep- 
tical acquaintances. Enraged by their 
thinly veiled hints that he was a liar, he 
bought a pair of scales, installed them 
in his library, and made his friends 
watch while he actually weighed the 
fish he had caught. 

One evening a neighbor burst in ex- 
citedly and sought permission to bor- 
row the scales. He was back in 10 
minutes, his face flushed with delight. 
“Congratulate me,” he cried, “I am the 
father of a 24-pound baby boy.” 

. 2? *¥ 

“So you deceived your husband,” 
said the judge gravely. 

“On the contrary, your honor, he 
deceived me. He said he was going 
out of town and he didn’t go.” 

ya 

New Employee: Do you give your 
clerks two weeks’ vacation? 

Boss: No, they get a month; two 
weeks when I go on my vacation, and 
two weeks when they go on theirs. 

ya 

“Is there anything you fancy to eat 
before the execution?” asked the war- 
den. 

“Yes, mushrooms,” said the con- 
demned man. I’ve always been scared 
to try them in case I’d get poisoned.” 
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The difference between faith and 
knowledge is illustrated by an old 
Negro preacher. 

“Now, my breddern,” he said, “‘it’s 
like dis. Dar’s brudder Johnsing a- 
sittin’ on de front seat wid sister John- 
sing and de five little Johnsings. She 
knows dat dey is her chillen—dat’s 
knowledge. He believes dat dey is his 
chillen—dat’s faith.” 

ya7 

The church was crowded for the 
Easter services. The minister, recalling 
many Sundays when there had been 
few worshipers, gave way to a puckish 
impulse and said: 

“T realize that there are many here 
who will not be with us again until 
next Easter time. I take this oppor- 
tunity of wishing them a merry Christ- 


mas.” 
yer 


The only trouble about being able 
to read women like a book is that you 
are liable to forget your place. 

yay 

Hotel Clerk (to arriving guest): 
Pardon me, sir, but will you tell me 
what that coil of rope is for? 

Guest: That’s my own individual 
fire escape. Since all these hotel fires 
I carry it along for protection. 

Hotel Clerk: 1m sorry, sir, but all 
guests carrying their own fire escapes 
must pay in advance. 

ya 

A home owner was mowing his 
lawn dressed in his oldest clothes. A 
woman in a fine car stopped and 
asked him: “What do you get for 
mowing lawns?” 

“The lady who lives here lets me 
sleep with her,” replied the home 
owner. The lady in the car drove 
away without a comment. 

ya 

“How’s your daughter’s golf?” 

“Oh, she’s going around in less and 
less every week.” 

“Yes, I know; but how’s her golf?” 

yay 

“Do you object to petting, Alice?” 

“That’s something I’ve never done, 
Bill.” 

“Never petted, Alice?” 

“Never objected, Bill.” 

y97 

When the grocer’s little girl came 
home after a holiday at her aunt’s, 
she found that triplets had been added 
to the family. 

“How silly of you, mummy,” she 
said, “You should have done the or- 
dering — you know how daddy 
stutters!” 

ya 

First Golfer: I suppose you heard 
that poor old Jim killed his wife. 

Second Golfer: No! How? 

First Golfer: With a golf club . 

Second Golfer: How many strokes? 
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WV uEN Tennessee Gas Transmission 
Company was formed, Gardiner Sy- 
monds was a vice president of The 
Chicago Corporation in Corpus 
Christi. The Chicago Corporation had 
tremendous gas reserves in the Agua 
Dulce area but no way to get it to 
market. They had built one of the 
first cycling plants in the country and 
were doing all right with its hydrocar- 
bons but still had the dry residue left 
over. In the meantime, the war demand 
for natural gas for specialized uses in 
the Appalachian industrial area was 
more than the Appalachian fields 
could meet. Therefore, The Chicago 
Corporation got behind the project of 
building a pipe line from the supply 
to the market and in September, 1943, 
was granted a permit by the War Pro- 
duction Board and the Federal Power 
Commission. This 24-in. line, 1265 
miles long, was finished in less than 
'1 months after construction began 
ind in October, 1944, the first gas was 
put through the system. 

Symonds was picked to do this job. 
\ man of tremendous energy, he has 
been the spark-plug behind the entire 
(GT project. Not content with build- 
ing a pipe line under such trying cir- 
cumstances, Symonds operates on the 
theory that “Coasting is possible only 
in a downhill direction” and he im- 
mediately set out to build a second 
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parallel line, which is now completed. 
By the time work had barely started 
on this project, he applied for a per- 
mit to build a third line. In its short 
life, TGT has never known a minute 
of peaceful operating life; it has al- 
ways been in a state of expansion. 

Symonds, now 45, is a native of 
Pittsburgh, but grew up in Chicago 
where his father was a vice president 
of Westinghouse. He won a competi- 
tive War Memorial Scholarship to 
Stanford University where he majored 
in geology, then went to Harvard 
Graduate School where he won his 
MBA with distinction. He was a vice 
president of the The Chicago Corpora- 
tion at 29. 

Everything he does, whether it is 
business, golf, or reading a book is 
done at a furious rate. Subordinates 
groan at the prospect of traveling with 
him since he prefers to start a trip at 
five in the morning. If he finishes his 
business in New York in the late after- 
noon, he will fly most of the night to 
get home rather than go to bed and 
start the next day. The company op- 
erates two airplanes, and Symonds 
keeps both ships pretty well occupied. 

An example of Symonds’ fast mov- 
ing came up when the Department of 
Commerce cancelled the export li- 
censes of Trans-Arabian Pipe Line 
Company due to the Arab-Jewish war. 





GARDINER H. SYMONDS 
of 
Tennessee Gas 


Transmission 


Symonds knew Trans-Arabian had a 
large amount of steel pipe around on 
the docks at Long Beach. Steel pipe is 
the stumbling block of all pipe line 
construction at this point. Symonds 
arranged for a San Francisco meeting 
with Burt Hull, Trans-Arabian’s presi- 
dent, and was out there the next morn- 
ing to talk Hull out of this high-priced 
pipe. Within two days the deal was 
completed and on the third day 
freighters began loading the pipe for 
shipment to Texas. Obtaining the pipe 
meant that Tennessee would save 
many months of delay on its pipe 
schedule, would increase its gas capac- 
ity to the East by 30 per cent this 
winter instead of next winter, and. 
incidentally, make some money for 
Tennessee Gas. 

Symonds has bought a 300 acre 
farm near Brenham, Texas, which he 
pushes just as hard as Mother Nature 
will allow. He uses it as a training 
ground for his four sons and makes 
them handle all the books and finan- 
cial arrangements. There is probably 
no farm in America that has under- 
gone such an abrupt and complete 
speedup program. Symonds has low- 
ered his blood pressure 40 points 
since he bought the farm despite the 
exasperation of not being able to make 
a calf grow any faster than nature in- 
tended it to. 
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O step up the flow of petroleum products in its 
8-inch main line between St. Louis and Chi- 
cago, Phillips Petroleum Company has installed 
three of these completely portable pumping units. 


A General Motors Series 71 Diesel ‘Twin 6,” 
delivering 260 rugged continuous horsepower, 
drives a 4-stage centrifugal pump at 3600 r.p.m. 
through a speed increaser. Throughput is 32,000 
barrels per day at 365 p.s.i. differential pressure. 


GM Diesels were chosen for this work because 
their compact 2-cycle design—power at every 


DETROIT DIESEL ENGINE DIVISION 


DETROIT 28, MICHIGAN 


SINGLE ENGINES... Up fo 200 H.P. 


GENERAL 


DIESEL BRAWN WITHOUT THE BULK 


Anderson-O'Brien Co, George Engine Co. 


NEW ORLEANS 18, LA. 


United Too! & Valve Repair Co. 
SHREVEPORT, LOUISIANA 
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Main Line Flow 4% 
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Western Machinery & Engine Co. 
ST. LOUIS 10, MISSOURI 


Seitz Machinery Company Inc. 
BILLINGS, MONTANA 


GM DIESELS 
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Portable pumping unit designed around 
a General Motors Series 71 “Twin” by 
the Diesel Power Company of Oklahoma 
City for Phillips Petroleum Company 


downstroke—makes them quick starting, smooth 
and dependable in operation and unusually 
powerful for their modest size and weight. 


In fact, the entire pumping unit weighs less than 
14,000 pounds—can be easily picked up and 
moved by truck for emergency installation any- 
where on the line. No elaborate foundation is 
necessary. 


For complete details of this sturdy, money-making, 
easy-to-maintain power, consult your GM Diesel 
distributor listed below or drop us a line. 





MULTIPLE UNITS Up fo 800 H.P, 


GENERAL MOTORS 


DIESEL 
POWER 

















GENERAL MOTORS CORP., DIESEL ENGINE SALES, PETROLEUM INDUSTRY, 1504 Philtower Bldg., TULSA 3, OKLAHOMA 


Diesel Power Co. 
OKLAHOMA CITY, OKLAHOMA 


Stewart & Stevenson Services Inc. 
HOUSTON 11, TEXAS 
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Empire Oil Field Machinery Co, 
ODESSA, TEXAS 


Gehring Equipment Co. 
CASPER, WYOMING 





PERSONALS 





> William W. Valentine was elected 
director of the Union Oil Company of 
California. Valentine, who is presi- 
dent of the Fullerton Oil Company, 
will fill the vacancy caused by the 
death of the late S. M. Haskins, who 
died October 26, 1948. 


>» Jim Huitt has been awarded the 
Magnolia Fellowship which was re- 
cently established in the School of 
Chemical Engineering at the Univer- 
sity of Oklahoma. Huitt is a graduate 
of Louisiana Polytechnic Institute. 
He served as a lieutenant in the In- 
fantry during World War II and took 
up graduate work leading toward a 


Ph.D. degree in chemical engineering 
in 1947, 


>» Val Lobanoff has been appointed 
assistant chief engineer for United 
Centrifugal Pumps, a division of 
United Iron Works. His appointment 
is part of a long-range expansion 
program required to meet steadily 
increasing production demands, 








Norman J. McGaw 


> Norman J. McGaw, vice president 
of Shell Oil Company, has been elected 
to the board of directors and has been 
assigned new duties, H. S. M. Burns, 
president, announced. McGaw will 
move from San Francisco to New 
York where he will organize and di- 





rect a new department dealing with 
economic studies of the oil industry in 
general, as well as with Shell’s own 
forward planning and major develop- 
ment projects. 

McGaw joined Shell as a clerk in 
San Francisco in 1925. He served in 
various capacities on the Pacific Coast 
and was transferred to St. Louis in 
1933, where he served first in the 
president’s office and later as man- 
ager of transportation and supplies. 
He was made vice president in charge 
of transportation and supplies in 1939. 
Since 1946, he has been general vice 
president in San Francisco. 


> G. R. Winder has been appointed 
vice president and sales manager of 
Chiksan Company, Brea, California, 
replacing L. J. Laird, who resigned. 
He will also be vice president and sales 
manager of Chiksan Export Company. 

Winder has been transferred from 
Well Equipment Manufacturing Cor- 
poration, Houston, Texas, a Chiksan 
subsidiary, where he has served in the 
same capacity for the past three years. 

T. T. Word, Jr., assistant sales man- 
ager of Well Equipment Manufactur- 
ing Corporation, became sales man- 
ager of this company. Word has been 
assistant sales manager and a member 
of the WECO sales organization for a 
number of years. 





LET ™ pecrotonm DATA BOOK 


SONIA 
MIM PALER 


PARMA AOSS 


e Provides unusual 
efficiency and economy. 
Permits use of any medium 
that comes in sheet form and 
can be crimped. Both first 
cost and maintenance 
cost low. Radial Finned 
Insert provides large filter- 
ing area in small space. 











new SLIP-ON INSERT 
FOR QUICK CHANGE OF MEDIUM 
ER Complete Data on Request 


MODEL ELS FILTER 
(Sectional View) 


LLIN 



















wih DOLLINGER CORPORATION 


2 CENTRE PK...ROCHESTER 3, NEW YORK 
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Be your RESEARCH DEPARTMENT 


26,000 man hours of valuable research on 
every phase of the petroleum industry... 
available to you for a fraction of its cost. 


$15 a copy $17 outside U. S. 


Address your order to: 


The Petroleum Engineer Publ. Co. 
P. 0. Box 1589 Dallas 1, Texas 
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Down to —320°F., where other metals crack up, aluminum 
maintains its impact strength, yield point and elongation. 


Toughnessin extreme cold makes aluminum your best choice 
PA ’ 


a 


fof many new chemical processes inclading tonnage oxygen, 


natural gas and nitrogen re al plants. 
Couple this amazing’property with aluminum’s other good 
a 


“ 
. a + . — . 
points to seeits economic value. Aluminum is inexpensive 


: jn-initial cost and fabrication. Equipment is only 14 as heavy 
- a 


made of aluminum as of heavy métals. It machines, casts 


“ 


es . . 
and welds with standard €quipment. Its chemical inertness 


and corrosion resistance avoid batch and process 


- 


contamination. Its high thermal conductivity and 

ductility permit rapid filling of holders with cold liquids. 
There’s a wealth of techniéal help for you on all types of 

process equipment at Alcoa’s research center. Consult us about 


data, designs, tests and pilot equipment. ALUMINUM 


Company or America, 683 Gulf Building, Pittsburgh 19, Pa. 


Z “Wilitine 


L | My ion, 


























11'S Naylov LNGHT-WEIGHT PIPE 


e For gas and oil lines ¢ For gas and oil gathering 
lines e¢ For water lines e For sludge lines e For 
vacuum lines e For syphon pipe e For tank gauge 


pipe e For tank swing pipe e Threaded surface casing 


Sizes 4” to 30” in diameter with all types 


of fittings, connections and fabrication. 


Naylor Pape 


Mid-Continent Supply Company 
Ft. Worth, Texas and Branches 
Exclusive distributors in 
Mid-Continent and Gulf Coast Areas 


NAYLOR PIPE COMPANY 


1240 East 92nd Street 
Chicago 19, Illinois 


New York Office 
350 Madison Avenue, New York 17, N. Y 
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> Charles H. Coombs has been 
named New York district manager for 
Motorola, Inc., radio and television 
manufacturing firm. Coombs wil! 
work with Allan Williams, regional 
manager in the East for Motorola. 
Formerly connected with Radio Cor- 
poration of America as a sales man- 
ager in the eastern division, Coombs 
will service New York, Philadelphia 
and Atlantic City areas for Motorola. 





E. H. Walker 


> E. H. Walker, general manager of 
Shell Oil Company’s personnel and 
industrial relations organization, has 
been appointed a vice president, it was 
announced by H. S. M. Burns, presi- 
dent. Walker’s new title coincides with 
a substantial increase in the activities 
of the personnel and industrial rela- 
tions organization. A graduate of 
Louisiana State University, Walker 
joined Shell in 1932 as a counterman 
in the storehouse at the firm’s Norco, 
Louisiana, refinery. In 1943 he be- 
came general manager of personnel 
and industrial relations. 


> Richard W. Schreck was ap- 
pointed Michigan divisional sales rep- 
resentative for the Watson-Stillman 
Company, announced A. G. York, 
vice president in charge of sales. He 
will work out of the company’s Chi- 
cago office, under the direction of F. G. 
Helander. Besides his duties in Michi- 
gan, Schreck will act as special con- 
sultant on hydraulic machinery for 
two of Watson-Stillman’s representa- 
tives, The Frank T. Goetz Machinery 
Company and W. K. Millholland Ma- 
chinery Company. 


> D. H. Mulvey, special auditor, 
comptroller’s department, The Texas 
Company, at Houston, has been ap- 
pointed assistant secretary of the com- 
pany and now is serving in that capac- 
ity, it was announced by J. S. Leach, 
vice president of the company. Mul- 
vey, who also will continue his duties 
as special auditor, has been with The 
Texas Company 28 years. 
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ON PIPE WELDING FITTINGS 


The four Midwest pipe fabricating plants, and the 
Midwest Contracting Department are among the 
large users of Midwest Welding Fittings. 

Hence, we have the “customer's viewpoint” when 
it comes to welding fittings. We know from our own 
experience what characteristics welding fittings 
must have to simplify piping layout... to reduce 
welding time . . . to improve piping design. The 
welding fittings manufacturing department always 
has the benefit of our extensive user experience. 

This situation is one important reason for the 
high quality and exceptional practicality of all 


Midwest Welding Fittings. Also important are the 
laboratory control of manufacturing procedures 
and the program of continuous research in piping 
and welding problems. 

For more information about Midwest Welding 
Fittings, get in touch with the local distributor or 
our nearest office. 


MIDWEST PIPING & SUPPLY CO., Ine. 


Main Offices: 1450 So. Second Street, St. Louis 4, Mo. 


Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe 

St. @ Los Angeles 33 —520 Anderson St. @ Houston 2 — 229 Shell 

Bldg. @ Tulsa 3—533 Mayo Bldg. © South Boston 27—426 First St. 
Stocking Distributors in All ?rincipal Cities 








The Pump That Delivers 


in a Big Way 








for quiet, speedy, economical operation 


fank truck operators maintain greater regularity in deliveries 

with Roper Series 3600 Pumps on the job. Reasons? (1) Ropers 

are speedy and efficient — minimize pumping time at each stop. 

(2) Ropers are engineered for rugged, continuous duty service 
down-time is virtually negligible. 


Note these time-proved mechanical features: Self-lubricated and 
cooled hydraulically by liquid pumped... extra deep packing 
box with 10 split-ring packings... standardized shaft diameters 
permit use of standard drive shafts and universal joints... ad- 
justable relief valve, pressure settings from 40 to 60 pounds... 
totally-sealed, anti-friction shaft and thrust bearing ... pumping 
gears operate in axial hydraulic balance. Regardless of the 


liquid you pump, you can depend on a Roper to give you the 
dependable service you want. 


GEO. D. ROPER CORPORATION, 721 Blackhawk Park Ave., ROCKFORD, ILL. 


Write for all the Facts Today 


Equipment Distributors: Write for Fran- 
chise Plan, today. 












> Gage Lund has been elected a vice 
president of Standard Oil Company 
of California. 

Lund joined Standard as a geolo- 
gist in 1925, a year after his gradua- 
tion from Stanford University. He was 
made a director of Standard in Janu- 
ary, 1948, and also is chairman of the 
board of the California Company and 
the Standard Oil Company of Texas. 


> Frank De Jarnett has been ap- 
pointed district manager of Security 
Engineering Company, Inc. in Vene- 
zuela. He will be stationed in Mara- 
caibo and will assist E. R. Poole, 
Security’s division manager stationed 
in Caracao. 

Frank’s background of 24 years in 
the oil business qualifies him to step 
into the position. 


> Paul M. Buttermore, geologist 
for Danciger Oil and Refining at Fort 
Worth for three years, joined the 
Bureau of Mines at Washington. He 
will be on the petroleum economics 
branch staff. 


> Sam M. Gladney, assistant man- 
ager of Sun Oil Company, was among 
the 28 new members elected to the 
Community Chest Board of Directors 
at its annual meeting in Dallas, Texas. 
He was elected to serve a three-year 
term on the Board. 


> Bryce Gillespie, assistant treas- 
urer and assistant comptroller of Gen- 
eral Petroleum Corporation died De- 
cember 17 at the age of 64. A native 
of Grangemouth, Scotland, Gillespie 
came to Southern California in 1912. 


His first business experience was as 
a shipping clerk in Scotland at the 
age of 14, while he studied for the 
Civil Service. Later he worked in Lon- 
don, but emigrated to California for 
his health. 

He joined GP in 1912 as materials 
clerk in Wilmington. He progressed 
through the company, becoming man- 
ager of the accounting department in 
1925 and assistant comptroller in 
1930. Only 10 of the 6000 company 
employes now on active service have 
had a greater length of service than 
Gillespie. 


> Robert H. Morse, Jr., vice presi- 
dent in charge of all operations, Fair- 
banks, Morse and Company, was 
elected president and treasurer of the 
Diesel Engine Manufacturers Associa- 
tion at their annual meeting. 


Elected as vice presidents were 
A. W. McKinney, executive vice presi- 
dent of National Supply Company, 
and O. H. Fischer, president of The 
Union Diesel Engine Company. Har- 
vey T. Hill was reappointed executive 
director and enters upon his fifth year 
of service at that post. 
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> H. Wilkinson, C.M.G., has been 
elected a director of The “Shell” 
Transport and Trading Company, 
Ltd., the British holding company in 
the Royal Dutch Shell group of com- 
panies, it has been announced in 
London. 





W. T. Cushing, Jr. 


> W. T. Cushing, Jr., has been ap- 
pointed division sales manager of a 
new division sales department just or- 
ganized at Casper, Wyoming, by The 
National Supply Company to inte- 
grate and expand operations in the 
Northwest area of the United States 
and Western Canada. Cushing has 
been Northwestern division engineer 
for the company at Casper since Au- 
gust of last year. 

New members of the staff at Casper 
are R. D. Stottlemyer, division en- 
gineer, formerly of the plant products 
division in Houston, Texas; and K. L. 
Thompson, who is being transferred 
from the company’s purchasing de- 
partment in Toledo, Ohio. 


> Ira H. Cram, widely known Chi- 
cago geologist, has been elected to 
Continental Oil Company’s newly cre- 
ated position of vice president in 
charge of exploration, announced 
President L. F. McCollum, following 
a meeting of the board of directors. 


P, C. Lauinger, publisher of The 
Oil and Gas Journal, Tulsa, was elec- 
ted to the Continental Board of Di- 
rectors. A graduate of Georgetown 
University, Washington, D. C., he is 
also a director of the National Bank 
of Tulsa, and of the Home Federal 
and Loan Association, Tulsa, and a 
trustee of the University of Tulsa. 


Cram, who was awarded his mas- 
ter’s degree in geology at the Univer- 
sity of Minnesota, has been associated 
with the Pure Oil Company since 
1931, having been appointed manager 
of exploration in January, 1948. He is 
a past president of the American As- 
sociation of Petroleum Geologists. 
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In 1945, the Purchasing 
| Agent of a large oil re- 

fining company bought18 
&  MHelicoid Pressure Gages 
—to try them out. 





In 1946, he bought 475. 
In 1947, he bought 1569. 
In the first 3 quarters of 1948, he bought 1466. 

But what amazed the P. A. was that with a 
total of 3528 Helicoid pressure gages—some 
of them up to 3 years old—he has had to buy 
no repair parts for replacement. 

Ordinarily, for conventional spur-geared 
movement gages, he would have had to buy 
large quantities of spare movements and other 
spare parts. 

Yes, the P. A. was amazed, and pleased. He 
had found out how Helicoid gages reduce 


maintenance costs. 








Only Helicoid Pressure Gages 
have the Helicoid Movement 





HELICOID GAGE DIVISION — 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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>» E. F. Battson, New York vice 
president of Continental Oil Company, 
was appointed vice president and man- 
ager of the company’s operations in 
the Rocky Mountain area, it was an- 
nounced by President L. F. McCollum. 
He will succeed W. H. Ferguson, ex- 
ecutive vice president, Denver, who 
will retire on February 1 after 35 
years of service with the company. 

\t the same time it was announced 
that L. L. Aitken, Jr., executive as- 
sistant to Ferguson, will be promoted 
to assistant manager of operations in 
the Rocky Mountain area. 

it will mark a Rocky Mountain 
“homecoming” for Battson when he 











in Draw Works, for example... 


HALL-SCOTT POWER 


saves money! 








Twin HALL-SCOTT Series 400 Engines (1,090 cu. in. displ. each) 


@ Hall-Scott Series 400 Engines, in three sizes, are providing 
dependable, economical power for many of the nation’s leading pro- 
ducers. They’re powering draw works... pumps... generators... 
drilling rigs... booster equipment... power stations. They’ll burn 
butane, natural gas, or gasoline. Their extra-high power and extra- 
low maintenance spell substantial savings in production costs. 
Complete data on request. 


HALL~SCOTT 


MOTOR DIVISION 


ACF-BRILL MOTORS COMPANY 
Factory and Main Office: Berkeley 2, California 
Philadelphia Branch: 62nd & Woodland Ave. 
Branches: Boston * New York « Chicago « Dallas * Los Angeles « Seattle + Berkeley 








E. F. Battson W. H. Ferguson L. L. Aitken, Jr. 


moves from New York to Denver, in- 
asmuch as he got his start with Con- 
tinental in the company’s Salt Lake 
City marketing offices. It was in Utah 
that he joined Continental in 1922. 

Battson is currently a member of 
Continental Oil Company’s manage- 
ment committee, and is chairman of 
the advertising committee. In addi- 
tion, he is president and a director of 
the Continental Steamship Company, 
vice president and director of the 
Harcon Steamship Company, Inc.. 
president and director of Atlantic 
Coast Terminals, Inc., director of the 
Sharples-Continental Corporation, di- 
rector of the Cit-Con Corporation, and 
director of Martin and Schwartz, Inc.. 
all subsidiaries or affiliates of Con- 
tinental Oil Company. 

L. L. Aitken, Jr., who will become 
assistant manager of Continental’s 
Rocky Mountain operations on Febru- 
ary 1, had been associated with Con- 
tinental as an attorney in Denver for 
ten years prior to his promotion in 
July, 1948, as executive assistant to 
Ferguson. 

Although Ferguson will officially 
retire on February 1, he will continue 
as a member of the Continental board 
of directors. Besides being a business 
and civic leader in Denver, where he 
holds many business and club directo- 
rates, Ferguson has been an officer and 
director of numerous Continental Oil 
Company subsidiaries and affiliates. 


> James A. Anderson was made 
assistant general sales manager of The 
Babcock and Wilcox Tube Company, 
Beaver Falls, Pennsylvania, it was an- 
nounced by Edward A. Livingstone, 
vice president in charge of sales. 

Anderson was graduated in 1932 
from Case Institute of Technology with 
a degree in mechanical engineering. 
He left Republic Steel Corporation, 
1941, to become associated with The 
Babcock and Wilcox Tube Company 
in the company’s district sales office 
in New York. He has been assistan' 
manager since 1944. 
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Regents Expands 

Regents Oil Company has acquired 
the distribution and marketing facili- 
ties of the Soviet-owned Russian Oil 
Products, Ltd., in Britain. 

Facilities of the Russian-owned 
company are scattered through Eng- 
land, Scotland and Wales. The Re- 
gents Company, jointly owned by 
Trinidad Leaseholds, Ltd., and Cali- 
fornia-Texas Oil Company, Ltd., had 
planned extensive expansion of its 
own facilities but because of steel 
shortages it has not progressed. 

It is estimated that the purchase of 
the new facilities will put Regents at 
least two years ahead in its expansion. 


Standard Kansas Dissolved 

C. B. Wrightsman, president of 
Standard Oil Company of Kansas an- 
nounced that the assets of the firm will 
be disposed of as rapidly as possible. 
Directors voted at Wilmington, Dela- 
ware to liquidate and dissolve the 
company and distribute assets on a pro 
rata basis to stockholders. 


Hammond Representative 

The appointment of Faville-LeVal- 
ly Corporation, 105 West Adams 
Street, Chicago 3, Illinois, as exclusive 
representative in Southern Michigan 
is announced by Hammond Iron 
Works of Warren, Pennsylvania, and 
Port Neches, Texas. Faville-LeVally 
are thoroughly acquainted with the 
requirements of the petro-chemical in- 
dustries in relation to Hammond prod- 
ucts and services. 


Old Timers Retire 

Seven employes of the General Pe- 
troleum Corporation were feted on 
December 10, at the Bakersfield Inn, 
Bakersfield, California, on the occa- 
sion of their retirement from active 
service with the company. 

The men, whose total service 
amounts to 19] years, are: Robert J. 
Canady, Fellows, California, produc- 
tion department pumper, 30 years; 
Arthur N. Edwards, Fellows, pipe line 
engineer, 26 years; Harry B. Hillis, 
Lost Hills, California, production de- 
partment foreman, 30 years; Charles 
H. LaVezzi, Bakersfield, production 
department pumper, 24 years; Wil- 
liam M. Porter, Fellows, production 
department pumper, 26 years; Wil- 
liam Ruxton, Taft, California, pro- 
duction department pumper, 36 years ; 
Stanley C. Ward, Bakersfield, produc- 
tion department pumper, 19 years. 


Gas Institute Scholarships 
Applications for fellowships in gas 
technology at the Institute of Gas 
Technology at Illinois Institute of 
Technology will be accepted until 
March 15, 1949, it was announced by 
Elmore S. Pettyjohn, director. 





Fifteen fellowships paying $125 per 
month for ten months, with increases 
in the monthly stipend in following 
months, are available, he said. Formal 
appointments will follow the applica- 
tion deadline. Two-year fellowships 
lead to master’s degrees and additional 
two-year fellowships are available for 
work leading to the Ph. D. degree. 


Seniors and graduates under 28 in 
chemistry, chemical engineering, 
mathematics, mechanical engineering, 
and related fields are eligible. The In- 
stitute of Gas Technology is an indus- 
try-sponsored research and _ educa- 
tional institution affiliated with Illinois 





Tech. Application blanks should be 
addressed to the Director, Institute of 
Gas Technology, Technology Center, 
Chicago 16, Illinois. 


Peru Adopts New Oil Laws 
Peru’s military junta has moved to 
adopt new oil laws permitting large 
scale exploitation of Peruvian oil de- 
posits. The decree stated that existing 
legislation “does not stimulate com- 
petition between enterprises capable 
of exploiting in the required scale this 
natural resource of the country.” 
They feel that adoption of an oil policy 
consonant with modern world require- 
ments is “a vital necessity” for Peru. 











| and tremendous 
| strength assure 


| Here is a “super” 
| bearing designed 
especially for 








super, heavy-duty 
service. Its sim- 
ple construction, 
absolute precision 


smooth, depend- 
able performance 
in the heaviest 
machinery under 
the most difficult 
operating condi- 
tions. Complete 
technical data 
furnished without 
obligation. Write. 


ERICAN 


AMERICAN pe 


ROLLER BEARING CO. 


420 Melwood Street 





Pacific Coast Office: 
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1718 S. Flower St., Los Angeles, Calif. 
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LIGHT: POWER 


for Oil Field Service 


AIR-COOLED HEAVY-DUTY 


ONAN"CK” 


ELECTRIC PLANTS 






Available in A.C. or D.C. models, conservatively rated at 3,000 
watts, built for heavy-duty service but compact and light in 
weight (only 315 Ibs.), Onan CK Electric Plants are replacing 
bulky, heavier units for drill rigs, well-servicing and other oil 
field uses. Equipped with convenient carrying frame for easy 
moving on the job. Driven by the Onan 10 hp, 2-cylinder op- 
posed, air-cooled CK engine with Onan heavy-duty generator 
direct-connected. Self-rewinding Readi-Pull starter included 
as standard equipment. Other models available with manual, 
Readi-Pull or electric starting. Plug-in receptacles. Weather 
hood, hinged for easy servicing, protects plant. 


Lightweight: 500 to 3000 watts 


srastrageanagey meen noe 


G 
Heavy-duty, one and two-cylinder air-cooled ee KW 


models, Two, four and six-cylinder water-cooled 
models, Gas-gaso-powered: 350 to 35,000 watts. 
Diesel-powered: 2,500 to 35,000 watts. 


Write for Folder x4 
D. W. ONAN & SONS INC. Diesel Plants: 21% to 35KW 


5360 Royalston Ave., Minneapolis 5, Minn. 


WISCONSIN 
ENGINE 
Weighing 

482 Lbs. 
Replaces 


PRODUCTS 











ce ae in : 
This new Wisconsin Heavy-Duty Air- 
Cooled VF-4, 4 cylinder Engine saves 
three ways ... in weight, space, and cost! 
The power unit is 13 times lighter than the 


old power plant it replaces — occupies 


* 
Engine! 
only a fraction of the space .. . and ac- 


tually cost less than repairs required for the old unit. 


Builder of this ingenious bandwheel power installation is Mr. James A. 
Quigg, owner of the Star Machine Works of Dewey, Oklahoma. A total 
of 12 oil wells are pumped by the unit. 
Wisconsin Engines are supplied in 4-cycle single-, 2-, and 4-cylinder 
(V-type) models in a full range of sizes from 2 to 30 hp. 

FOR DEPENDABLE ALL-WEATHER SERVICE — SPECIFY “WISCONSINS” 









WISCONSIN MOTOR 


Corporation 


WRITE TO HARLEY SALES CO. 
510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 


MILWAUKEE 14, WISCONSIN 


World s largest Builders of Heavy-Duty Air-Cooled Engines 
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NEWS 


WOGA Names Committee 


Membership on the newly organized 
Petroleum Industries Committee of 
the Western Oil and Gas Association 
was announced in Los Angeles, Cali- 
fornia, following appoin:ments by the 
Association’s board of directors. The 
committee succeeds the Pacific Coast 
Petroleum Industries Committee, 
which has been dissolved as an inde- 
pendent entity. The primary function 
of the new committee will be to work 
on matters relating to highway finan- 
ces, particularly with respect to gaso- 
line taxes. 

Named to the committee are Wal- 
lace E. Avery, The Texas Company; 
C. S. Beesemyer, General Petroleum 
Corporation; W. J. DeMartini, Rich- 
field Oil Corporation; L. A. Gibbons, 
Union Oil Company of California; 
Harrison Guio, Tide Water Associated 
Oil Company; Sigvald Nielson, Stand- 
ard Oil Company of California; and 
F. F. Thomas, Jr., Shell Oil Company, 


Inc. 


Lose East Germany Trade 


Western oil men stated that British 
and American oil companies will be 
put out of business in the Soviet zone 
of Germany. They base the statement 
on orders received from the Soviet 
sponsored German economic commis- 
sion. Effective in January, both im- 
ported oil products and those pro- 
duced in the Soviet zone are handled 
only by a Russian-owned combine. 


Standard of Cal Expands 
Standard Oil Company of Califor- 


nia has formed a wholly owned sub- 
sidiary, Calmara Oil Company, with 
headquarters in New York City. This 
company will be world-wide market- 
ing agent for crude oil and products 
from Venezuela and crude oil from 
Saudi Arabia. 

California Standard’s Venezuelan 
affiliate, Richmond Exploration Com- 
pany, is in the midst of an expansion 
program that involves crude oil pro- 
duction, a new pipe line and a pro- 
posed refinery. 


Venezuela Replaces U.S.A. 
Venezuela has replaced the United 


States as Canada’s leading source for 
crude oil, the Canadian statistics 
bureau reported. 

During the first nine months of 
1948, imports from Venezuela have 
increased to 28,709,000 bbl from 
20,859,000 in the similar period of 
1947. United States imports have 
fallen to 24,866,000 bbl from 28,561,- 
000 in the same periods. 


THE PETROLEUM ENGINEER, January, 1949 








In 1924 
air injec 
the Rick 
Taft to 
equipm: 
This 
crossing 
crude o 
arate of 
a discha 
are five 
are two 
300 hp 
The « 
in 1925 
service 
year pe 
tenance 
In 19 


e__——. 


One of : 
produce 
tained f 
tion of . 
exas. 
The 
Worthi. 
resentir 
maldeh 
Thess 
the thor 
€quipm 
Bishop 
Units ar 
circulat 





hundre. 
and typ 
Chemic 


HORE 











ee ee a 





See 


Worthington 17 x 25 Diesel engine in Richfield Oil Corporation pumping station 


How Much Wear Should an Engine 
Suffer in 23 Years? 


In 1924, ten Worthington 17 x 25 3-cylinder 
air injection Diesel engines were installed on 
the Richfield Oil ig gtd 8 line from 
Taft to Wilmington, Calif., to drive pumping 
equipment. 

This 10-inch pipe line extends 127 miles, 
crossing coastal mountain ranges, and carries 
crude oil varying from 22 to 32 deg., API, at 
arate of 27,000 to 33,000 barrels per day and 
adischarge pressure of 550 to 700 psi. There 
are five pumping stations, in each of which 
are two pumping units. The engines are rated 
300 hp at 200 rpm. 

The engines were put into operation early 
in 1925 and have been in virtually continuous 
service since then. Shutdowns over the 23- 
yeat period have been only for routine main- 
tenance. 

In 1948, a reconditioning program was be- 


gun, involving dismantling to a point permit- 
ting inspection of all wearing parts. Of the 
engines thus far overhauled, the maximum 
cylinder liner wear encountered was found to 
be .050 in. The Richfield company considered 
that with so little wear it would not be neces- 
sary to replace the liners or pistons. 

Main bearings and Conrod bearings (with 
the exception of a single Conrod Eostien) 
were found to be in excellent shape and were 
merely cleaned up and returned to service. 

This performance is considered to be ex- 
tremely good in view of the somewhat un- 
favorable conditions of cooling water and 
temperature. At most of the stations there is a 
scaling problem and itis necessary periodically 
to remove scale from jackets. Temperature of 
the water ranges from 80°F in winter to 100° F 
in summer. 


Chemicals From Natural Ga 


One of the first plants in the Texas territory to 
produce chemicals from hydrocarbons ob- 
tained from natural gas is Celanese Corpora- 
tion of America’s “Chemcel”’ Plant at Bishop, 
Texas. 

The photograph shows a view of ten 
Worthington LTC-8 Angle Compressors, rep- 
tesenting a total of 10,000 hp, processing for- 
maldehyde, acetaldehyde, and acetic acid. 

These ten compressors are only a portion of 
the thousands of dollars worth of Worthington 
tquipment in use at the Celanese Corporation’s 
Bishop plant. Among the other Worthington 
units are four-cycle gas engines, driving water 
‘irculating pumps, and between four and five 
hundred Worthington pumps of various sizes 
ind types. Many of the pumps are “Worthite”’ 
Chemical Pumps. 


Worthington Angle Compressors at 
Celanese Corporation’s plant in Bishop, Texas 
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Worthington natural gas engines for electric power generation. 


Much Going on 
in Notrees, Texas 


Shell Oil Company’s TXL plant at Notrees, 
Texas, is | a me 50,000,000 cu ft of raw 
pas per day for the purpose of recovering 

utane, propane and gasoline. There is a large 
quantity of dry natural gas left as a by-product 
and this is sold to a natural gas pipe line com- 
pany for distribution and sale domestically 
and industrially. 

Worthington pumps and gas engines take 
part in this enormous operation by— 

1. pumping finished products through a 
pipe line from point of storage to point of 
delivery. Worthington 5 x 10 KMS-1 power 
pumps are used, discharging against a pressure 


ead 


Worthington power pumps at Shell’s Notrees plant. 


of 500 psi. Two 444 x 12 KUF pumps are used 
when the discharge pressure is expected to 
near 1000 psi. 

2. handling such duties as still reflux service, 
still transfer service, deethanizer feed, deethan- 
izer reflux, depropanizer reflux, debutanizer 
reflux and condensate pumping. Worthington 
Hivol pumps of various sizes are used. 

3. providing the power for the plant’s entire 
electric requirements. Four Worthington 
DDG-8 natural gas engines are used, driving 
525 kw generators—all units being derated 
for 3000 ft altitude. 


Worthington Hivol pumps on various duties. 


Loading Cargo at 5,000 GPM 


At the Union Oil Company’s Oleum Refinery 
in Califernia, two Worthington No. 12 GR 
Rotary Pumps with 450 hp motors and gears, 
are pumping over 5,000 gallons of fuel oil per 
minute, from elevated storage tanks down to 
the tankers at the docks. The pumps are han- 
dling grades of fuel oil up to No. 6. 


Worthington Pumps loading cargo at Union Oil 
Company’s Oleum Refinery. ie 
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Worthington Angle Gas Engine Compressors at Lion Oil Co. 


War Veterans Still Operating 
Near Full Load 


Five Worthington Ammonia Refrigeration 
Machines, and six Worthington Air Compres- 
sors, installed in February, 1942, ata plant then 
operated by Ozark Ordnance Works, are still 
running at near full load at the same plant, 
now owned by Lion Oil Company, Chemical 
Division, at El Dorado, Arkansas. 

This plant, possessor of an exceptionally 


Pressure 
Application 


Two Worthington 52 x 10 in. 
pumps being used on a pressure 
application in a Southwest re- 
finery, pumping oil to the main 


line. 


fine war production record, continues to op- 
erate at its efficient wartime peak, producing 
anhydrous ammonia and nitric acid. 

The Ammonia Compressors are 2/2/13/13 
x 15, compressing NH3. The Air Compressors 
are 2914/2914/1914/1914 x 15. Two additional 
ammonia compressors are on order for a plant 
expansion program now under way. 
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Capital Expenditures Pull 
Supply Up—Stanolind 


In meeting the increased demand 
fer petroleum products Standard Oil 
Company (Indiana) and subsidiaries 
have been making and then breaking 
new high records in every branch of 
the business, Dr. Robert E. Wilson, 
chairman, and A. W. Peake, president, 


revealed. 


“The greatest factor in making pos- 
sible this result was the $220,000,000 
of new capital expenditures in 1947 
together with part of the $172,000,- 
000 spent during the first nine months 
of this year,” the Standard executives 
said in a report on “Solving the Oil 
Supply Problem,” which accompanied 
the fourth quarterly dividend to stock- 
holders. 


The Standard Oil (Indiana) group 


participated in the drilling of 36 per 
cent more wells and increased average 
ay 3 net crude production 15 per cent 
in the first nine months of 1948 as 


compared with the same period in 
1947. 


Steel Ingots Record 
The Lorain Works of National Tube 


Company last month reached an all- 
time high in the production of steel 
ingots, topping by a sizeable margin 
the record just set in the previous 
month. 


The ingot total of 166,250 tons is 
one of four major new records chalked 
up at the plant in November surpass- 
ing by 2571 tons the October steel 
tonnage turned out by this plant’s 12 
open hearth furnaces and two Besse- 
mer converters. 


Set Military Policy 

A new and highly-liberalized policy 
on leaves of absence for military serv- 
ice or training has been installed by 
the Socony-Vacuum Oil Company, 
Inc. It is effective from September 1 
of this year to December 31, 1949, 
after which it is subject to termination 
or revision. 


During the first 30 days of military 
service, employes will continue to re- 
ceive their regular wages or salaries 
with deductions of government pay 
and allowances and other deductions 
required by law. After this period, 
employes with dependents will re- 
ceive 50 per cent of the regular wages 
or salaries with the same deductions. 


The Socony-Vacuum plan applies 
equally to all employes for whom serv- 


CONOCO'S OPERATIONS for 1948 were reviewed, 
an operating program for 1949 was formulated, and a 
budget of capital expenditures for the first half of 1949 was 
prepared when 136 officials and executives of Continental 
Oil Company held a 10-day business conference in Colo- 
rado Springs in mid-November. 

Headed by President L. F. McCollum, the group conven- 
ing at Hotel Broadmoor included officials from Ponca City, 
Denver, Houston, and New York, as well as key executives 
in all departments from Oklahoma, Texas, Louisiana, New 
Mexico, Colorado, Wyoming, Utah, Montana, Missouri, 
Nebraska, Illinois, California, Virginia, and Canada. 

The conference was followed by a meeting of Conti- 
nental’s board of directors. 


Most of the group, shown in the picture below, are: 





Front row, reading across both pag J. R. Cunningham, southern sales 
manager, Fort Worth; F. M. Clement, assistant region manager, production, 
Denver; C. D. Hull, assistant to the manager, manufacturing, Ponca City; 
L. W. Vickery, refinery superintendent, Ponca City; Prof. John G. McLean, 
Harvard Business School, Boston; T. O. Duller, assistant chief engineer, 
Ponca City; C. B. Round, clerk, manufacturing, Ponca City; Mrs. Blanche 
Hatfield, Mrs. Claribel Irvine, Mrs. Mary O'Gara, and Mrs. Betty King, all 
on secretarial staff, Denver; Mrs. Alma Mooney, secretarial staff, Ponca City; 
Mrs. Catherine Riley, secretarial staff, Denver; J. H. Smith, chief process 
engineer, manufacturing, Ponca City; J. A. Ramsey, refinery superintend- 
ent, Billings; A. E. Brainerd, division geologist, Denver; J. P. Downer, ana- 


ice is mandatory. 


lyst, coordinating and planning department, Ponca City; L. T. Cramer, 
assistant general sales manager, marketing, Ponca City; E. J. Sheldon, 
assistant treasurer, Ponca City, and G. T. Bodman, assistant controller, 
Ponca City. 


Second row—E. W. Webb, assistant manager, production, Ponca City; 
L. L. Aitken, Jr., executive assistant to Mr. Ferguson, Denver; J. R. Bailey, 
superintendent of development, natural gasoline and gas, Ponca City; 
Paul Rawdon, refinery superintendent, Glenrock, Wyoming; D. R. Johnson, 
southern region superintendent, manufacturing, Ponca City; A. M. Zuvanich, 
chief clerk, production, Ponca City; H. H. Kinnaird, refinery superintendent, 
Farmington, New Mexico; G. H. Lovejoy, superintendent, order and dis- 
tribution division, marketing, Ponca City; J. H. Olehy, director, technical 
services, manufacturing, Ponca City; Charles Morrill, secretary to Mr. Cos- 
grove, Ponca City; Glenn H. Bowes, chief geologist, Hudson Bay Oil and 
Gas Company, Ltd., Calgary, Canada; J. E. Fenex, western region refinery 
superintendent, Denver; H. R. Prescott, chief geophysisist, Ponca City; Jay 
Ruckle, technologist, manufacturing, Denver; R. M. Barnes, region geologist, 
Los Angeles; E. E. Gillespie, refinery superintendent, Artesia, New Mexico; 
H. R. Wall, refinery superintendent, Lake Charles, Louisiana; E. W. Kimball, 
division geologist, Houston; J. A. Bruso, traffic representative, Denver; W. E. 
Haggard, manager, land department, Ponca City; G. C. Clark, chief geolo- 
gist, Ponca City; Russell M. Hunter, chief clerk, production, Ponca City; C. J. 
Mooney, accountant, general accounting, Ponca City; Prof. George Albert 
Smith, Jr., Harvard Business School, Boston, and Dr. W. O. Armstrong, 
chief surgeon, Ponca City. 


Third row—T. A. Van Griethuysen, manager, crude oil trading depart- 
ment, Ponca City; C. M. Reed, division marketing manager, Houston; M. H. 
Dubrow, chief petroleum engineer, production, Ponca City; H. R. Richards, 
assistant superintendent, order and distribution division, marketing, Ponca 
City; C. D. Carlson, division marketing manager, Chicago; J. W. Liddell, 
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Cooper-Bessemer Expands 


The Cooper-Bessemer Corporation 
will soon begin construction of a 
quarter million dollar addition to its 
main office building in Mount Vernon, 
Ohio to provide more adequate facili- 
ties for its rapidly expanding research 
and engineering divisions. 

The new addition will provide some 
19,800 sq ft of area exclusively for 
engineering and research activities, 
and will be connected with the com- 
pany’s main administration offices. Its 
two main floors will house the engi- 
neering staff, including designers, 
draftsmen and project engineers. In 
the basement will be a specially-con- 
structed fireproof and bombproof 
vault, 15 by 62 ft, for storage of some 
40,000 engineering drawings and 
records, The blueprinting and photo- 


graphic departments will also be lo- 
cated in the new addition, to further 
streamline Cooper-Bessemer’s engi- 
neering procedure. 


Standard Methods for 
Clay Testing 

Information Circular 7475, ““Meth- 
ods Used in Evaluating Absorbent 
Clays” has been issued recently by the 
U. S. Bureau of Mines, and may be 
obtained by writing for it to the Pub- 
lication Section of that bureau at 
4800 Forbes Street, Pittsburgh 13, 
Pennsylvania. It discusses the methods 
developed for testing decolorizing and 
oil bleaching clays, bentonite, clays 
for clarifying vegetable and animal 
oils. The circular includes many me- 
chanical drawings of equipment and 
apparatus and lists several types of 
colorimeters for use in clay testing. 


Wildcat Christmas Jinks 


The Western Oil and Gas Associa- 
tion held its annual Wildcat Christ- 
mas Jinks, a seasonal get-together of 
the oil industry, on December 15, in 
the Biltmore Bowl, Los Angeles. The 
Wildcat Committee of the Association, 
sponsor of the banquet-function, pre- 
sented a play lampooning in tradi- 
tional manner oil industry situations, 
operations and people. Also on the 
program was a professional show. 


Move District Offices 


Rockwall Manufacturing Company 
announced that henceforth its Pitts- 
burgh Equitable Meter and Nord- 
strom Valve Divisions will be at 25 
Beale Street. San Francisco 5. Cali- 
fornia and 1102 Delano Street, Hous- 
ton 1, Texas. 








eastern sales manager, New York City; Dr. L. F. Athy, manager, geophysi- 
cal department, Ponca City; J. A. Lentz, western sales manager, Denver; 
Millard K. Neptune, industrial engineer, production, Ponca City; L. L. Davis, 
manager, development and research, Ponca City; S. B. Jurenev, secretary 
and manager coordinating and planning department, New York City; Chas. 
A. Perlitz, Jr., vice president, Houston; W. H. Ferguson, executive vice presi- 
dent, Denver; L. F. McCollum, president, Ponca City; Harry J. Kennedy, vice 
president in charge of marketing, Ponca City; H. G. Osborn, vice president 
in charge of manufacturing, Ponca City; W. C. MacMillan, vice president in 
charge of production and drilling, Ponca City; E. F. Battson, vice president, 
New York City; Stuart Clark, chairman, exploration committee, Ponca City; 
T. F. Dowd, Jr., controller, Ponca City; R. C. Brown, vice president and gen- 
eral manager, Hudson Bay Oil Company Ltd., Calgary, Canada; W. C. Stout, 
assistant manager, land department, Houston; John W. Cram, superintend- 
ent, land department, Ponca City; W. B. Boyd, division geologist, Fort Worth; 
L. P. Carpenter, region manager, production, Ponca City; W. E. Landrum, 
region petroleum engineer, production, Ponca City; L. E. Teverbaugh, gen- 
eral auditor, controller's department, Ponca City; A. W. Tarkington, treas- 
urer, Ponca City, and Emerson G. Smith, supervisor, publications depart- 
ment, Ponca City. 

Fourth Row—H. H. Hinson, chief production research engineer, Ponca 
City; G. M. Sullivan, division marketing manager, Richmond; O. B. Lloyd, 
general sales manager, Ponca City; Frank Searcy, superintendent, geophys- 
ical department, Ponca City; F. B. Haverfield, manager, natural gasoline 
and gas division, Ponca City; George J. Woods, director, sales operations, 
Penca City; C. L. Arnett, division geologist, Ponca City; J. M. Crawford, 
superintendent, geophysical department, Ponca City; W. R. Fitzpatrick, 
division marketing manager, Lincoln; L. C. Harsh, general accountant, Ponca 
City; O. L. Fisher, region manager, production, Houston; E. C. Redd, assist- 
ant advertising manager, Ponca City; J. L. Wait, northern sales manager, 
Chicago; W. A. Morgan, advertising manager, Ponca City; G. D. Helzer, 


accountant, controller's department, Ponca City; M. H. Shanahan, assistant 
manager, production and drilling, Ponca City; W. L. Kygar, assistant man- 
ager, mofor transportation, Ponca City; J. H. Graham, assistant manager, 
production, Houston; J. C. Johnston, region manager, production, Denver; 
G. T. Pearson, general production superintendent, production, Los Angeles; 
D. W. Sims, assistant manager, pipe line division, Ponca City; Fletcher Emer- 
son, assistant to Mr. McCollum, Ponca City, P. H. Kuhns, manager, traffic 
division, Ponca City; V. D. Arntzen, assistant chief, tax division, Ponca City; 
R. B. Sale, assistant to region manager, production, Ponca City, and H. L. 
Johnston, assistant manager, production, Fort Worth. 

Fifth row—D. D. Christner, assistant chief geologist, Ponca City; Pete 
Dominic, assistant director, sales administration marketing, Ponca City; H. B. 
Hurley, region manager, production, Fort Worth; L. R. Kump, division mar- 
keting manager, Salt Lake City; E. S. Karstedt, Jr., manager, export sales, 
New York City; E. A. Williford, division marketing manager, Ponca City; 
R. W. Hird, assistant director, sales operations, marketing, Ponca City; E. F. 
Shannon, manager, railway sales division, Chicago; S. D. Breitweiser, man- 
ager, bulk lube oil sales, Ponca City; J. H. Snyder, director, market research, 
Ponca City; S. J. Larson, division marketing manager, Albuquerque; M. E. 
Clawson, chief engineer, Ponca City; P. W. Riggins, division marketing 
manager, Fort Worth; E. C. Walter, division marketing manager, Kansas 
City, Mo.; B. G. Swan, superintendent, geophysical department, Ponca City; 
C. R. Allen, region manager, production, Los Angeles; J. W. Flynn, director, 
sales administration, marketing, Ponca City; F. W. Mann, eastern superin- 
tendent, order and distribution division, marketing, New York City; P. M. 
Hirth, division marketing manager, Denver; T. H. Menke, division marketing 
manager, Butte; H. A. Bowles, division marketing manager, Los Angeles; 
W. G. Carlile, superintendent, land department, Houston; Olen Lane, region 
land man, Los Angeles; K. W. Brill, superintendent, land department, Den- 
ver; J. P. Mallott, assistant region manager, production, Houston; J. S. Royds, 
regional geologist, Denver, and T. M. Cady, district land man, Fort Worth. 
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Available Now! 
BRAND NEW 
HERCULES RXC 


Gasoline Engines 


COMPLETELY EQUIPPED! 


The attractive price on these standard 
model Hercules RXC engines means 
a real saving for you. Rated 110 H.P. 
at 1800 r.p.m. 


Equipment includes: water pump; fan 
assembly; carburetor; oil bath air 
cleaner; distributor; spark plugs; 
cables; governors; cast iron radiator 
with removable core; starters; gener- 
ators; exhaust pipes; starting crank; 
and Twin Disc clutch power takeoff, 
all enclosed in heavy gauge sheet 
metal housing with removable panels 
for access to engine. Power controls 
including ignition switch, carburetor 
controls, oil pressure and ammeter are 
mounted on rear panel of engine 
housing. 


Wire or write to Box No. 96, % 
The Petroleum Engineer, Box 1589, 
Dallas 1, Texas. 


Holds Technical Sales Meeting 


How recent developments in the 
field of cleaning and allied procedures 
are helping industry to combat rising 
production costs, was the central 
theme of a series of technical-sales con- 
ferences held in New York, Chicago, 
and Kansas City during November by 
Oakite Products, Inc. 





WANTED! 
Sales and Service Engineer 


Must be familiar with drilling and 
production operations. Moderate sal- 
ary during 60-day training period. 
Substantial increases periodically 
upon evidence of satisfactory prog- 
ress. Must pass usual industrial phys- 
ical examination and be willing to 
work in any area East of the Rocky 
Mountains except Wyoming and Mon- 
tana. Applications from employees of 
contemporary firms will not be con- 
sidered unless accompanied by letter 
from present employer indicating 
willingness to release without jeop- 
ardizing relations between companies. 
For further information write Baker 
Oil Tools, Inc., P. O. Box 3048, Hous- 
ton 1, Texas. 














FOR SALE 
The following ave is in approximately 20’ 
lengths. Allowable pressure, 325 Ibs. : 
Per Foot 
20,000" 14°* Pipe— 
1/4"" wall thickness ...................... $4.70 
20,000 16'* Pipe— 
5/16"" wall thickness...................... $5.40 


20,000" 18°' Pipe— 
5/16"; 3/8" wall thickness.......... $5.70 
20,000" 20°" Pipe— 


5/16"'; 3/8"" wall thickness ........... $7.00 
20,000° 24°' Pipe— 
3/8°" wall thickness ....................... $7.90 


The following electric welded pipe is new. 
Untested. In excellent condition: 
20,000° 30°' 0.D.— 

3/8°'; 1/4°° wall thickness ......... $10.70 
Also, from stock, new black and galvanized 
pipe in practically all sizs from 44” to 4”. 


Write Box No. 95, % The Petroleum Engi- 
neer, Box 1589, Dallas 1, Texas. 


WANTED 
SALES ENGINEER 


Long established firm, doing large 
national business, is desirous of 
employing man, 22 to 35 years 
of age. Mechanical engineering 
degree preferred, but experience 
in contacting equipment manu- 
facturers, supply companies, and 
drilling contractors deemed more 
important. Salary open. Write 
Box 94, c/o THE PETRO- 
LEUM ENGINEER, Box 1589, 
Dallas, Texas. 

















ENGINEERING 
POSITION 
OPEN 


The Grayburg Producers Committee 
is seeking a well qualified Petroleum 
Engineer to supervise gas injection 
operations in the North Cowden 
Field. An experienced engineer is 
needed to maintain statistical data and 
to act in an advisory capacity on the 
operation of this extensive program. 
This job should offer an excellent op- 
portunity for a person interested in 
secondary recovery operations in the 
Permian Basin. Headquarters will be 
in Midland, Texas. Write Tom B. 
Campbell, Chairman Grayburg Pro- 
ducers Committee, Box 1540, Mid- 
land, Texas. 


WANTED 
CHEMICAL ENGINEER 


Exceptional opportunity offered engi- 
neer with experience in the fundamental 
design and operation of natural gas 
processing equipment. Primarily want 
person with ability and knowledge to 
direct and supervise engineering pro- 
gram and assist in sales. Letter of appli- 
cation should include photograph, per- 
sonal data, records of education and 
experience, references, and expected 
salary range. Box 91, c/o The Petro- 
leum Engineer, Box 1589, Dallas, Texas. 











WANTED—Capable and experienced 
geologists thoroughly familiar with 
Mid-Continent and Gulf Coastal 
areas, wanted by independent pro- 
ducer. Give record of past employ- 
ment. Liberal salary and fine oppor- 
tunity for top men. Correspondence 
held strictly confidential. Address Box 
93, c/o: THE PETROLEUM ENGI- 
NEER, Box 1589, Dallas, Texas. 








Making Gas From Heavy Oil 


Turning a definite disadvantage into 
an asset is the accomplishment of the 
AGA Testing Laboratories in the de- 
velopment of the new process for mak- 
ing “city gas” from heavy petroleum 
residues. The new method reduces the 
installation cost for gas-making equip- 
ment by 30 per cent; and it increases 
the thermal capacity of existing equip- 
ment by 35 per cent. The tendency of 
heavy oils to deposit excessive amounts 
of carbon in the apparatus has been a 
deterrent to the use of heavy oils; the 
new process burns off the deposited 
carbon during the gas-making period, 
supplies much of the heat needed to 
vaporize the heavy oil without using 
additional time for doing so. The first 
unit has been operating regularly at 
the Spring Gardens Plant of Consoli- 
dated Gas Electric Light and Power 
Company, Baltimore, using oils with 
residual carbon up to 13 per cent with 
satisfaction. Old water gas sets were. 
converted, and produce 6,000,000 cu 
ft of 1000 Btu gas per day from 12 
cents-per-gal premium oil; with 614- 
cent Bunker C oil 5,000,000 cu ft of 
gas was made daily, showing a decided 
saving in overall gas cost. New equip- 
ment for this process can be built for 
50 to 65 per cent of the former cost. 























PROTECTION © 
YOU CAN SEE THROUGH 


... With Acme Full-Vision 
Gas Masks 


Acme is the one gas mask that gives you 
full vision... up, down and to either side. 
This means greater safety and confidence 
to workmen. Acme’s exclusive Dead Air 
Check Valve limits the amount of carbon 
dioxide the wearer rebreathes. Acme canis- 
ters protect against smokes, fumes, dusts, 
mists, organic vapors, acid gases, carbon 
monoxide, ammonia, etc. 


Write for Bulletin 


ACME 
PROTECTION EQUIPMENT CO. 


3037 West Lake Street e Chicago 12, Ill. 
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How Engineering Affects Crude Oil Supply 


UN IKE some other forces that influence the supply of crude oil and 
natural gas, the art and science of engineering has been applied in 
larger and more specialized quantities since the birth of the industry 
for the express purpose of increasing the discovery, conservation, and 
ultimate recovery of petroleum ... and decreasing the costs involved in 
making it readily available as a large and useful source of power for 
mankind. 


The industry’s ability to supply the ever increasing demand for 
petroleum is not a matter of chance. It is a tribute to the resourceful- 
ness, the perseverance, and the sound judgment of those who applied 
the art and science of engineering to the countless problems of increas- 
ing the recovery and decreasing the cost of producing petroleum. It is a 
tribute to the science of engineering. 


One does not have to be a graduate engineer or a professional engi- 
neer to share in the achievements made in the petroleum industry by 
the science of engineering. Everyone engaged in the business, or in re- 
lated industries, is aware of the influence of engineering methods in 
the exploration, drilling, and production branches of the petroleum 
industry. 


A petroleum engineer is not just the fellow who earned a degree in 
petroleum engineering. He may be anyone whose work in the industry 
is guided by the desire and ability to apply engineering methods to 
the solution of his problems. He may be an executive, an accountant, 
a toolpusher, a foreman, an equipment salesman, a purchasing agent, 
a superintendent, or a head roustabout—with or without higher scholas- 
tic attainments—so long as he can observe, correlate cause and effect, 
organize and analyze situations and conditions, state problems, direct 
the efforts of others, and know how to inform, convince, and win the 
confidence of others by the skillful and right use of facts. 


The principal work of a petroleum engineer, or any engineer, is to 
discover and conserve natural resources of materials and forces, in- 
cluding human, and to create means for utilizing these resources with 
minimal cost and waste and with maximal useful results. 


The continued application of engineering methods by the petroleum 
industry is the people’s guarantee of a sufficient crude oil supply for 
years to come. 
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N) OT only does the Baker Model 
I ‘D” Retainer Production Packer 
take care of the “every day,” simple 
installations, but it is adaptable to many 
f those previously difficult or impos- 
sible applications. 

This is due first to the construction 
of the Packer itself, employing two 
sets of opposing slips, with a Hycar 
packing element between them, so that 
the Packer virtually becomes a part of 
the casing, cannot be moved up or 
down the casing, and prevents fluid or 

is from passing between the packing 

lement and the casing. When the Set- 
ting Tool, used to set the Packer, is 
removed from the well, only the 
smooth-bore Packer is left in the well, 
curely packed-off, and ready for se- 

tion and use of the proper Baker 
Packer Accessory Equipment to meet 
production requirements. 


ACCESSORY EQUIPMENT 
IMPORTANT 

it is the complete line of Accessory 
Equipment that is responsible for the 
utstanding adaptability of Baker Packer 
nstallations to produce one or more 
ones, simultaneously or separately — 
through tubing or casing—and often with 
flexibility to permit production changes 

thout pulling the tubing string. 
One interesting and useful accessory 
nit is the Baker Tubing Seal Nipple, 
Multi-V Type (Product No. 448-D) 
h is an important element in many 
Packer installations to effect a fluid- 
t seal in the annulus between the 
tubing string and the internal smooth 
of the Packer. This unit permits 
ment of the tubing string, either 
down, over the length of the 
<er bore; and, for additional move- 
nt more than one Multi-V Tubing 
Seal Nipple may be used, as shown in 

| on the opposite page. 


CONVENIENT LATCHING 5UB 
[he Baker No Left Turn Latching 
Sub (Product No. 473) is positioned in 
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BAKER TUBING SEAL NIPPLE, MULTI-V 
TYPE, which effects a fluid-tight seal 
between the tubing string and 
the bore of the Packer. 





the tubing string just above the Tubing 
Seal Nipple. This ingenious device does 
not effect a seal, but provides a quick- 
engaging, positive hold-down for the 
tubing production string, and holds the 
Tubing Seal Nipple in proper position 
in bore of Packer where it cannot be 
moved upward or downward by expan- 
sion or contraction of the tubing string. 

Inasmuch as no “‘set-down” weight 
is required for operation of this Sub, the 
tubing can be suspended in tension, if 
desired, so that pressure bombs (and 
other devices) may be dropped readily 
through the tubing. Operations are not 
handicapped by ‘‘corkscrewed”’ tubing 
which often results when set-down 
weight is applied to conventional type 
packers. 

APPLICATIONS ARE MANY 

AND VARIED 


In addition to the fact that the Baker 
Model ‘‘D’’ Retainer Production Packer 
is used for single-zone or multiple- 
zone production applications, it is ideal 
for isolating casing, for salt water dis- 
posal, for acidizing, re-pressuring, and 
many other applications. 

Other features which appeal to vet- 
eran production men are its Complete 
Drillability— Resistance to High Tem- 
peratures—Corrosion-Resistant Con- 
struction — Freedom of the Tubing 
from the Packer—and Positive Anchor- 
ing Against Upward or Downward 
Movement. 

Descriptions, illustrations and speci- 
fications are in your 1948 Baker (or 
Composite) Catalog; a new brochure 
covering the Baker Retainer Production 
Packer will soon be off the press ready 
to mail at your request; and Baker rep- 
resentatives in every active area are 
anxious to serve you. 
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FIGURE 1— (left) 


This single-zone installation is recom- 
mended where it is necessary to compen- 
sate for variations in the length of the 
tubing string, and to prevent excessive 
weight being imposed upon top of Packer 
when extreme increases in bottom hole 
temperatures cause expansion of tubing. 

Three Baker Tubing Seal Nipples, Multi- 
V Type, are used, and spaced so that one 
Nipple is always sealed off in the bore of 
the Packer. The desired length of the tub- 
ing string is determined, to permit proper 
spacing of the Multi-V Nipples in the 
Packer and allow for proper connection at 
the tubing head. The tubing string is run 
into the well until the Baker Locator Sub 
contacts the top of the Retainer Production 
Packer. The tubing is then raised to remove 
the Seals from the Packer, to permit circu- 
lating and unloading the mud from the 
well. When the well has been unloaded, 
the tubing is set down and the final Christ- 
mas tree connections made. 
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FIGURE 2— (center) 


This hook-up is for producing a single 
zone with the production string anchored 
to the Packer, an advantageous feature 
when it is desired to: (a) produce the 
zone by pumping, while keeping the pro- 
duction string in tension; or (b) produce 
the zone by flowing without having to 
impose excessive weight on the Packer in 
order to hold the Tubing Seal Nipple prop- 
erly positioned in the Packer bore; or (c) 
high pressure injection of gas or fluid for 
re-pressuring or secondary recovery. 

The production string is run in the cas- 
ing until the No Left Turn Latching Sub 
rests on top of the Packer. This is indicated 
at the surface by a drop in weight 
recorded on the strain indicator or the 
weight indicator. The production string is 
then raised approximately five feet, and 
in this position the zone may be washed 


and brought in, if it will flow. 
FIGURE 3— (right) 


This two-zone hook-up permits washing 
the upper zone and unloading the annu- 
lus; or the upper zone may be killed 
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FIG. 3 Ug 


through the tubing without running a side 
door choke on a wire line. The casing head 
used must pack off while the tubing is 
being raised or lowered. The Packer is set 
close below the upper zone, and the pro- 
duction string (made up as shown in Fig- 
ure 3) is runin until the Locator Sub rests 
on top of the Packer, indicated by a drop 
in recorded weight on the strain indicator. 

To wash the upper zone, or to unload 
the annulus, the string is raised about 8 
feet to bring the Perforated Spacer Nipple 
above the Packer, but with the lower Tub- 
ing Seal Nipple inside the Packer bore. 
After the upper zone is brought on pro- 
duction through the casing annulus, the 
production string is lowered until the Loca- 
tor Sub rests on top of the Packer. Weight 
of 10,000 pounds, or more if desired, may 
be set on the Packer, and the lower zone 
brought in through the tubing, by swab- 
bing if necessary. To kill the well later, 
the lower zone is killed through the tub- 
ing; the production string raised (left view) 
and the upper zone killed. The produc- 
tion string is the removed from the casing. 
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THE ORIGINAL JET TYPE BIT 
WITH THE REPLACEABLE SLUSH NOZZLE 


INCREASED RATE OF PENETRATION 
FOR LOWER DRILLING COSTS 


After thorough testing in the field, with the aid of major 
companies, we offer you the Reed Jet Bit with the assurance 
that it will greatly increase rate of penetration with greater 
efficiency, and lower your drilling costs. 

The drilling fluid is discharged at a high velocity ahead 
of the bit blades. This construction protects the blades from 
erosion and makes full use of the high velocity jet for disinte- 
gration of the cuttings. 


The exclusive Reed replaceable 
slush nozzle shown at the left 
permits the use of tungsten car- 
bide nozzles for added resistance 
to abrasion and for interchange- 
ability of jet sizes at different 
depths. 





Contact a Reed representative for full 





details, or write the company direct. 


| p 
\q Reed ROLLER BIT COMPANY 


wes, 


"a HOUSTON 1, TEXAS 
eS 
9 TAY 
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Exemplifying increased emphasis on oil field research in the petroleum industry is this $1,000,000 laboratory constructed 
by California Research Corporation at La Habra, California. Seen in background are oil derricks of Murphy-Coyote field. 


Cal Research Opens Oil Field Laboratory 


T ancisce evidence of the ever-widen- 
ing scope of scientific investigation is 
to be found in the opening of Cali- 
fornia Research Corporation’s new 
and ultramodern oil field research 
laboratory at La Habra, California, on 
December 3, 1948. This corporation is 
the research subsidiary of Standard 
of California, and the completion of 
the new million dollar unit marks a 
substantial expansion of its general 
overall research program. The oil 
field research division was actually 
instituted in 1947, and has, among 
other things, been planning this new 
laboratory setup ever since. The struc- 
ture with all its appurtenances is with- 
out doubt one of the most up-to-date 
of scientific assemblies, and a walk 
through the various offices and depart- 
ments brings home with considerable 
impact the fact that we are now defi- 
nitely in a new super-scientific era of 
petroleum development. 

The facilities, situated almost next 
door to production field headquarters, 
consist of a one story reinforced con- 
crete building, with full basement, 
housing a conference room, 20 offices, 
and 13 laboratories, each with its own 


*Pacific Coast Editor. 


By RICHARD SNEDDON* 


adjoining office. There are also, in the 
basement, a complete instrument 
shop, an electronics shop, locker 
rooms and storage space, together 
with mechnanical equipment for serv- 
icing the building. That sounds very 
casual, but an examination will soon 
reveal that the place is anything but 
casual. Besides being air conditioned 
throughout and lighted with fluores- 
cent lamps, the individual laboratories 
and office rooms are furnished with 
chairs, tables, benches, etc., of steel 
construction, and the interior decora- 
tion in many respects is unique. The 
conference room has an oval table, 
and instead of blackboard has a 
“whiteboard” on which the conferees 
write with dark chalks. Every labora- 
tory has a ring suspended from ihe 
ceiling within easy reach of the work- 
er, which, when pulled ever so slightly, 
gives him or her a fast and copious 
shower of water to wash off acids or 
other dangerous chemicals that can be 
so dissipated. It might be pointed out 
also that many of the work benches 
are strong tables, sitting in the middle 
of the floor, and utility conduits come 


EXCLUSIVE 
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up through openings underneath the 
tables where they are very easy to 
reach. This contrasts favorably with 
the old type wall benches, and utility 
connections that couldn’t be reached 
without pulling down half the build- 
ing. 

Head of the oil field research divi- 
sion is E. G. Gaylord, vice president 
of California Research, and manager 
of the La Habra laboratory is R. F. 
Faull. The research staff numbers over 
80, and it has a very definite program, 
covering research in exploration, drill- 
ing, production, and the initial han- 
dling of crude oil and gas from the well 
to the pipe line. After these commodi- 
ties have undergone preliminary proc- 
essing, the interest of this lab begins 
to wane, although it will still be avail- 
able to tackle any pertinent investi- 
gation that may become necessary. 
Primarily it will be concerned with 
the establishment of new methods for 
locating oil reservoirs, and it would 
appear both from the equipment al- 
ready installed and from the expressed 
opinion of the supervisors, that this 
will initially be done by a complete 
check of prevalent geophysical meth- 
ods and devices. There is a feeling 
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E. G. Gaylord, vice president of Cali- 
fornia Research, is new head of the oil 
field research division. He has been 
connected with oil production for more 
than 35 years, serving as chief petro- 
leum engineer with Standard's pro- 
ducing department prior to appoint- 
ment in 1947 to his present post. 


mong the exploration boys that new 
finding equipment and_ techniques 
have come along so rapidly during 
the last ten or fifteen years, that the 
theory behind them has not been too 
closely questioned or examined. Thus, 
major part of the exploration re- 
irch program will entail compre- 
nsive laboratory checks of all the 


involved phenomena, their mecha- 
nisms and effects. 


Meantime, there will be no neglect 
of other finding sciences. The con- 
tinuing record demand for petroleum 
and its products, and the declining 
rate of discovery of new domestic re- 
serves, requires that no effort be 
spared to increase the efficacy of the 
systems now in vogue, to institute new 
systems, and perhaps even to reach 
that exploration millenium in which 
we shall be able to locate with posi- 
tiveness subterranean oil, using some 
form of surface indication or instru- 
ment. The study of all these contin- 
gencies is well provided for in the La 
Habra laboratory. It is equipped with 
every modern instrument for testing 
the physical, chemical, and mathe- 
matical effects of all involved forces 
and phenomena, and is further pro- 
vided with the talent necessary to iest 
the logic of every idea that is ad- 
vanced. 

In one group of laboratories are 
set up machines and instruments for 
research into the multiple phases of 
drilling techniques. Here are strange 
looking apparatuses designed to de- 
termine the character of the mud pack 
that is built up against formation sand 
in rotary drilling; to experiment with 
various mud ingredients; and to de- 
termine the extent to which these mud 
packs interfere with the flow from the 
producing sand. Near by is another 





R. F. Faull, manager of the La Habra 
laboratory, was appointed to that posi- 
tion in July after being with Standard's 
research organization since 1937. 


lab that devotes itself to the study of 
mud constitution and additives in 
relation to stability or water loss, and 
other important characteristics. Then 
there is an emission spectograph that 
analyses complex mixtures of solids 
in amazingly short time; micropho- 
tographic equipment and an electron 
microscope for checking the intimate 
structure of metals and rocks; micro- 
photography is also used in conjunc- 
tion with an electronic thickness gauge 
to explain failures in pipe and other 


tory rooms have been carefully designed to provide adequate working space, sufficient lighting, and easily acces- 


tilities. All these features can easily be seen in the photograph below of the California drilling fluids laboratory 
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One of the many activities of the lab is making a viscosity 
test on a mud sample as shown here by Virginia Johnson. 


Tom Roberts is operating this filter test equipment to 
determine some of the characteristics of drilling mud. 











Typical of the fully equipped laboratory areas is this room in which problems related to the flow of fluids in under- 
ground strata are studied. A wide variety of utilities are piped inte the laboratories providing every convenience. 




















The effect of a mud cake on oil well's productive capacity is determined 
by this device. The operator at the right is pouring dry mud into the 
mixing cone. This is one of the dozens of specially-developed pieces of 
equipment now in operation. Shown are Bud Sanchez and Don McGee (right). 


a* a eo o* oo” 2" a a 


los “ 3 . . 
a ene “* 
a incecnpessennoaie a SS 
oa annette ee 


*e*%e* a” «* 


cat aa 





metals, and to study scaling, corro- 
sion, and all sorts of deleterious 
effects. Active drilling research thus 
covers the development of superior 
fluids; the improvement of techniques 
for identifying the nature of forma- 
tions encountered in the hole; the per- 
fection of equipment for observing 
and controlling the progress of drill- 
ing; and, finally, determination of the 
best methods of well completion. 
Production research is designed to 
increase the economic recovery of oil 
and gas through improving both pri- 
mary and secondary recovery prac- 
tices. Two extremely important prob- 
lems are the determination of physical 
behavior of oil and gas at conditions 
of pressure and temperature exist- 
ing in underground reservoirs; and 
the reaching of an understanding as to 


Analysis of oil and gas samples for 
their lighter hydrocarbon constituents 
is illustrated here by Herman Dykstra. 
This is conducted by means of low- 
temperature fractionation columns 
which are operated at temperatures 
as low as 200 degrees below zero. 


the way in which oil, gas and water 
move through reservoir rocks. These 
and related problems have formed the 
nucleus of the new science—reservoir 
engineering. Their study will be facili- 
tated by the use of every modern 
means of examining porosities, per- 
meabilities, bottom hole pressures and 
other pertinent factors. There is, for 
example, a highly modernistic device 
that almost immediately determines 
the north side of any core as it existed 
in the hole. And there is even an elec- 
tric reservoir analyzer, in which rheo- 
stats, condensers, ammeters, voltme- 
ters, etc., are used to represent 
reservoir pressure, temperature, vis- 
cosity of oil, and various physical 
qualities and conditions, whereupon 
the operator presses a few buttons, 
throws a switch or two, and then the 
machine predicts as accurately as is 
possible with the known data, and 
quickly, production and general per- 
formance of the reservoir. 


Surface processing research, as the 
name implies, is concerned with oil 
and gas after they have reached the 
surface, but before they have left the 
oil field. The goal is the development 
of the most efficient and economical 
methods of recovering natural gaso- 
line, liquefied petroleum gases, and 
condensate from well-head gas. Many 
of the plants that recover these prod- 
ucts function in close conjunction 
with production operations, especially 
where cycling is practiced to recover 
condensate. The increasing pressures 
involved in these operations have 
posed new problems in plant design. 
Simulated plant equipment and a bat- 
tery of Pods are on hand to help solve 
the difficulties in this department. 


Not the lest intriguing feature of 
this modern adventure in petroleum 
research is the youth and vigor of the 
staff. At the open house which we at- 
tended, we were very conscious of the 
altertness and capability of the young 
chemists, physicists, and engineers, 
who are handling the many complex 
projects. After a brief welcome by 
R. F. Faull and Walter Dayhuff, man- 
ager and assistant manager, respec- 
tively, we were convoyed through the 
building by Dick Parsons, and as we 
went from laboratory to laboratory, 
the boys in turn gave us such lucid and 
altogether interesting resumes of their 
particular assignments that we were 
thoroughly impressed. 

The sort of forward looking repre- 
sented by this new laboratory is defi- 
nitely a contribution to the stabiliza- 
tion of the free enterprise system. The 
weirdest distorter of common logic 
couldn’t possibly interpret such a busi- 
ness gesture as anything but abound- 
ing faith in the future of the petroleum 
industry. kkk 
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Flare Gas and Its Relation to Reserves‘ 


@ ne of the most important problems 
before the oil and gas industry today is 
the marketing of flare gas. The solution 
of this problem is strictly a cooperative 
undertaking. It requires the active and 
intelligent cooperation of the oil com- 
panies, the pipe lines, the distribution 
companies, the Federal Power Commis- 
sion, and the State Commissions. No 
adequate solution can be found without 
the participation of all elements. 

The problem is not so easy as it would 
seem on first glance. You go out into an 
oil field at night and you see millions of 
cubic feet of gas being burned to the air 
in great flares and you say “That is a 
terrible waste and must be stopped.” 
That is easy to say but very difficult to do. 

First you must remember flare gas is 
the gas produced in connection with oil 
under allowables and gas-oil ratios gen- 
erally fixed by the State Commission. It 
comes from the well dissolved in or in 
connection with the oil and must be pro- 
duced at the same time with the oil and 
marketed immediately. The flow of gas 
cannot be regulated to meet the varying 
needs of pipe lines, distributors, and 
consumers. The only way to shut it in is 
to shut in the oil well and cut off the oil. 

These physical facts give rise to the 
difficulties of marketing the gas. In the 
case of gas produced direct from the 
formations, as in the Panhandle and 
Hugoton fields, the flow can be regulated 
to fit demands but not so with flare gas. 

You must also bear in mind that all 
gas has a transportation handicap as 
against oil. Oil can be transported, so to 
speak, in a bucket, a barrel, a barge, a 
tanker, a tank wagon, a tank car, a pipe 
line—but gas can be transported only 
by pipe line. 

The quantity, life, and distance from 
market determine the economics of mar- 
keting gas. Five hundred thousand cubic 
feet of gas per day alone, 200 miles from 
market and having only a five year life, 
has no value. The cost of a pipe line to 
market it could not be amortized in so 
short a time from so small a quantity. 
Fifty million feet per day for ten years, 
500 miles from a market, would present 
an entirely different picture. 

That brings me to the exact point of 
my talk. The marketing of flare gas is 
purely a question of economics based 
upon these factors: 

1. The quantity available. 

2. The life of the reserve. 

3. The distance from market. 

4. The price paid by the distributor 

and consumer. 

5. The prevailing market price of the 
gasoline and other products ex- 
tracted from the gas. 

Load factor and the availability of 





*Presented before Aneuioee Gas Association, 
Houston, Texas, May 4, 8. 
7President, El Paso Moeerat Gas Company. 


By PAUL KAYSER? 


some storage are important factors and 
substantially modify item No. 4— the 
price. 

Usually the clearest way to tell how a 
thing can be done is to tell how it has 
been done. 

Flare gas has been successfully mar- 
keted in Southern California for more 
than 30 years. Its use grew as the oil 
industry grew in California and the prob- 
lem of long transmission lines did not 
arise because the market was always 
comparatively close to the source of sup- 
ply. Nevertheless, the Southern Cali- 
fornia companies have developed a sys- 
tem with total investment of approxi- 
mately $200,000,000, sustained princi- 
pally by gas produced in connection 
with oil. 

But with the development of the great 
quantities of flare gas in Texas, particu- 
larly in the Permian Basin of West 
Texas, the problem changed and re- 
volves around the question of sustaining 
a large diameter high pressure long 
transmission line. This is exactly the 
problem the El Paso Natural Gas Com- 
pany had to meet and I wish to outline 
briefly the principles upon which we are 
proceeding. 

To make the physical situation clear, I 
have placed on the blackboard a map 
showing the lines of the El Paso Com- 
pany and the fields of West Texas, both 
in the Permian Basin and the Panhandle, 
from which we draw our supply. 

Although the map shows all the com- 
pany’s lines, we limit our discussion to 
the present 26-in. pipe line to Blythe, 
California, and the proposed looping of 
this line with 30-in. pipe and the pro- 
posed 26-in. line from the San Juan 
Basin in Northwestern New Mexico to 
Needles te supply Northern California. 

The pertinent physical facts shown by 
the map are as follows: 

The solid red line from Eunice in ex- 
treme southeastern New Mexico to a 
point on the Colorado River near Blythe 
is a 26-in. 825-psi transmission line 740 
miles in length. 

The solid red line from Eunice east 
to Dumas in Moore County, in the Pan- 
handle-Hugoton area, is a 24-in. high 
pressure transmission line 250 miles in 
length. 

The area included within the irregular 
line is known generally as the Permian 
Basin and contains the multitude of oil 
fields shown by the shaded areas on the 
map 

The Panhandle-Hugoton fields are 
north and east of Dumas. 

The broken lines represent the pro- 
posed looping of our present 26-in. line 
with 30-in. pipe. 

The broken line from northwestern 
New Mexico to Needles, California, rep- 
resents the proposed new 26-in. line to 
serve northern California. 
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The present 26-in. line is designed to 
deliver 305,000,000 cu ft of gas per day 
to Southern California and the 30-in 
looping, together with the San Juan line, 
is designed to deliver 300,000,000 cu ft 
per day to Northern California. 

Briefly, the principles upon which 
these lines are sustained are: 

In the case of the Southern California 
line we contracted for substantial re- 
serves of dry gas, that is, gas not pro- 
duced in connection with oil, in the 
Hugoton and Panhandle areas and, in 
the case of Northern California, sub- 
stantial dry gas reserves in the San Juan 
area in northwestern New Mexico. For 
the balance of the supply, we market 
flare gas. 

Our total system today is delivering to 
market 350,000,000 cu ft of gas per day, 
of which approximately 225,000,000 cu 
ft per day is flare gas. Next year we will 
market in excess of 515,000,000 cu ft per 
day, of which in excess of 350,000,000 
cu ft per day will be flare gas and when 
the additional lines are completed for 
service to Northern California we will 
be marketing approximately 900,000,000 
cu ft per day of which more than 550,- 
000,000 cu ft will be flare gas. 

The investment already made to mar- 
ket the 350,000,000 cu ft per day of flare 
gas is approximately $85,000,000 and 
the total investment that will be required 
to market the ultimate 550,000,000 cu ft 
of flare gas will exceed $140,000,000. 

To sustain the deliveries necessary to 
support this investment is no simple task. 

Our approach is to make a thorough 
continuous study of the oil fields by inde- 
pendent geologists and engineers, assist- 
ed by our own forces and working in 
cooperation with the geologists and en- 
gineers of the oil companies operating 
in the area from whom we buy the flare 
gas. From this study we determine how 
long we think a given quantity of flare 
gas can probably be delivered from the 
area. This is the first and fundamental 
determination. 

In the case of our first line to Cali- 
fornia, we concluded from the study 
made that the flare gas, supported and 
supplemented by the dry gas, could be 
relied upon for a 30-year supply. In the 
case of the proposed lines to Northern 
California, we have determined that we 
think such supply, likewise supported 
and supplemented by the dry gas from 
the San Juan Basin, can be relied upon 
for 25 years. 

The figures are arrived at not alone 
from the present proved fields but by 
taking into account the fact that the area 
is being actively explored and new dis- 
coveries are being made each year and 
we can reasonably expect such new dis- 
coveries in the future. 

In respect to the field lines and field 
compressor stations, treating plants, 
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etc., we assign an average life of 15 
years so as to make provision for taking 
advantage of the new fields that can rea- 
sonably be expected to be developed 
over the 25-year period. 

Consequently, stated briefly: 

We amortize our main transmission 
facilities in the case of the present Cali- 
fornia 26-in. line in 30 years and the 
proposed new lines for Northern Cali- 
fornia in 25 years, and all field installa- 
tions in 15 years after giving effect to 
reasonable salvage of equipment. 

We regard the amortization of the 
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field installations through proper depre- tional facilities as new fields are brought , 5 
ciation charges on the basis of a con- in and must be prepared to abandon old a 
servative life as the most important fields as they become depleted from the he 
point in the whole program. This fact is production of oil. In no other way can pr 
one of the most important distinctions a pipe line be assured of sustaining its a 
between the marketing of dry or forma- main transmission facilities over the es- a 
tion gas whose flow can be regulated to timated life of the supply from the area. oi 
the needs of the pipe line and the mar- We are installing some horsepower in po 
keting of flare gas that is regulated solely the field that we expect to use for only mn 
by the production of oil. a 10-year period, some for only a 5-year P d 
The flare gas must be taken and mar- period, because in the production of oil . ; 
keted as it flows or else it is lost for- from any field there is always a period a 
ever. So any company marketing such of flush production when the quantity of 20, 
gas must be prepared to put in addi- flare gas is high. ’ 
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In order to make this point clear, we 
have prepared a chart showing the flare 
gas from a typical oil field. Obviously, 
there is no field whose flow would 
exactly correspond to this chart but the 
rise and fall of the quantity of flare gas 
available is certainly typical of every 
oil field. The figures in the left of the 
chart represent millions of cubic feet 
per day and the figures on the lower 
edge of the chart represent years. 

This chart makes the problem clear 
at a glance. A child can market the first 
20,000,000 cu ft per day shown on the 


chart, because it will last for 20 to 25 
years and represents no greater prob- 
lem than marketing dry gas, but the 
real trick is to market the last 10,000- 
000 cu ft shown on the chart, that 
lasts for only five years or less. And 
here is the whole point. You can market 
this gas only if the Federal Power Com- 
mission and the State Commissions per- 
mit you to take a depreciation rate that 
will amortize the field facilities neces- 
sary to market the gas over the short 
period of the life of the supply. If these 
conditions are not met, a pipe line serv- 


ing the public cannot market this gas 
and, so far as public consumption is con- 
cerned, it will burn to the air until the 
supply is exhausted. 

But we are confident that the Federal 
Power Commission and the various 
State Commissions in each case, as the 
facts are thoroughly presented, will per- 
mit an appropriate depreciation charge 
sufficient to amortize these facilities so 
that this last ten million may be mar- 
keted. Likewise, in view of the fact that 
gas sells to the public generally at prices 
lower than competing fuels, we are con- 
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fident that the consuming public will 
be only too glad to pay the very small 
additional cost as reflected by these de- 
preciation charges rather than to con- 
tinue to see this gas going up in smoke 
and flame, a serious economic loss. 

The relation of flare gas to reserves is 
simple. 

In the official publication of the Amer- 
ican Gas Association, Vol. No. 2 entitled 
“Proved Reserves of Crude Oil, Natural 
Gas Liquids and Natural Gas,” in Table 
1, page 17, the Committee on Reserves 
gives the total reserves of natural gas 
dissolved in and associated with oil in 
the United States as 46,175,435,000,000 
eu ft and for Texas alone 25,054,093,- 
000,000 cu ft. 

This compares with total reserves of 
all gas of 165,926,914,000,000 cu ft for 
the entire United States and 90,025,566,- 
000,000 cu ft for Texas alone, approxi- 
mately 28 per cent in each instance. 

Our studies indicate that such re- 
serves in the Permian Basin of West 
Texas and New Mexico are approxi- 
mately 11,000,000,000,000 cu fet. 

The principal part of these reserves 
will ultimately be dissipated in flare gas 
unless marketed as the oil is produced. 
These facts demonstrate beyond ques- 
tion the importance of marketing the 

as. 
. As said in the beginning, this is strict- 
ly a cooperative job, but conditions are 
favorable to its performance. The price 
of products recovered from extraction 
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FIG. 2. Flare gas from typical oil field. 


plants make the building of such plants 
profitable. The price of competing fuels 
makes it possible for the pipe line com- 
pany to charge rates for the gas that will 
enable it to pay more for the gas and, 
likewise, set up the necessary deprecia- 
tion charges to amortize the facilities 
necessary to market the gas. 

The gas industry is in a great expan- 
sion program so that these changes can 
be made without the difficulty inherent 
in disturbing a static situation. Intelli- 


gent, careful, cooperative effort on the 
part of the pipe lines, the oil companies, 
and the regulating authorities, as rep- 
resented by the Federal Power Commis- 
sion and the State Commissions, can cer- 
tainly solve this problem to the satisfac- 
tion of the consuming public and thus 
save from waste practically a fourth of 
our total gas reserves and these pictures- 
que flares, that dot our oil fields at night 
and make them appear like a carnival 
in full blast, will surely go out. » & % 
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Estimated Proved Recoverable Reserves of Natural Gas in the United States 
(Millions of Cubic Feet—14.65 psia Pressure Base 

















Reserves as Changes in reserves during 1947+ Reserves as of December 31, 1947+ 
State of December : . 
31,1946 || Extensions |Diseoveriesof/ vot Non- 
and new pools in productiont Total associated® | Associated* | Dissolved? 
_ FOvEEORS old fields 

pS eee 97 503 0 76 524 0 0 524 
Arkansas..........-. 871,662 50,926 29,940 62,379 890,149 455,278 155,408 279,463 
California. ......... 11,126,301 —460,302 58,251 559,894 |] 10,164,356 3,088,452 2,951,684 4,124,220 
Colorado. ......... 315,763 11,906 15,238 11,041 331,866 174,939 40,771 116,156 
errr 268,000 — 5,832 7,770 48,807 221,131 5,526 25,000 190,605 
er 17,000 || — 1,000 0 t 13,000 4,000 4,000 ‘ 
ee EET Te 13,680,844 1,090,607 24,877 239,412 || 14,556,916 | 14,155,560 212,612 188,744 
Kentucky.........- 1,386, 88,480 0 95,000 1,379,480 1,299,480 0 80,000 
Louisiana..........-. 22,411,511 1,164,711 590,878 685,867 || 23,481,233 | 18,697,916 3,264,720 1,518,597 
IN. ics: asinine 131,000 38,008 36,881 37,420 168,469 124,339 0 44,130 
Mississippi......... 2,370,513 65,536 71,877 55,166 2,452,760 1,831,826 390,222 230,712 
Sy eee 55 0 0 1 54 54 0 0 
NN. 56-5050 853,401 —165,947 49,255 36,199 700,510 469,515 200,245 30,750 
Nebraska........... 1 809 0 160 650 0 0 650 
New Mexico........ 5,904,786 6,293 311,365 232,161 5,990,283 3,126,494 2,111,027 752,762 
New York.......... 69,900 1,000 0 6,000 64,900 64,100 0 800 
BR Sc kai es as emis 614,000 71,200 0 74,000 611,200 571,200 0 40,000 
Oklahoma.......... 10,735,845 272,040 967,265 624,286 || 11,350,864 7,752,994 1,896,068 1,701,802 
Pennsylvania....... 503,000 56,063 0 76,000 483,063 435,313 0 47,750 
cs dcantnan seed 83,363,459 4,960,772 1,205,496 2,504,161 || 90,025,566 | 64,971,473 | 16,308,314 8,745,779 
West Virginia....... ,840,000 163,735 0 223,000 1,780,735 1,685,235 0 95,500 
eee 1,035,597 164,536 41,077 49,422 1,191,788 771,115 130,448 290,225 
Miscellaneous*...... 77,166 — 3,390 0 6,359 67,417 66,670 0 747 

MR accake: 160,575,901 7,570,654 3,410,170 5,629,811 ||165,926,914 |119,751,479 | 27,690,519 | 18,484,916 



































*Includes Utah and Florida. 


“Associated gas is free gas in contact with crude oil in the reservoir. “Dissolved gas is gas in solution with crude oil in the reservoir. 
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+Excludes shrinkage caused by natural gas liquids recovery. 
tNet production equals gross withdrawals less gas reinjected into underground reservoirs. 
®Non-associated gas is free gas not in contact with crude oil in the reservoir. 
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All Unit Rig models are designed so they can 
easily be moved on or off a location in a hurry. 
The “bugs” are taken out in tests run at the 
factory before any unit leaves, so you can depend 
upon Unit Rig for trouble-free service at the 
lowest possible cost. For drilling deep or shallow 
wells . . . you'll find a Unit Rig model that’s 


designed for the job. 


DESIGNED FOR THE JOB.... 


T 


HIRIG 


S.A 


Exclusive Export Representative 


MID-CONTINENT SUPPLY CO. 
42 Broadway, New York City 
Cable Address: MIDUNITRIG 
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OPERATIONS OF A 
GRAVITY PARTY 








arefully checking their equipment, members of 
the gravity meter crew prepare to take their jeeps 
through rough country in the Bayou section near 
range. The man checking the map is the opera- 
of the delicate meter, which is fully protected 

by a shock absorbing cradle of sponge rubber. 





Ho: 






P 306.33 







Members of Shell Oil Company's La Coste gravity 

meter crews operating near Orange, Texas, must 

be prepared to take equipment through almost 
impassable country. 


Working from an aerial map of the region, a 
survey man plots the next spot for a reading. 


The level man takes a sight through a Wye level to 
establish the elevation of the next detail station where 
an observed gravity meter reading will be taken. Sur- 
vey crews working on good roads can cover 50 detail 
stations, each a half mile from the other, in a day's time. 
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The chains that have grown up with the oil fields 


Fit for any 
table... 





Rex 3100 Series Chain 


Here’s a chain that’s fit for any rotary table drive. Rex 
3100 Series Chain has a substantially shortened pitch 
..+ 114, 134 or 2 inches in single or double strand ... to 
assure the smooth operation so necessary in modern 
high speed drilling. This short pitch means quieter oper- 
ation... less wear... longer life. 





Rex 3100 Series Chain combines all the advantages of 
API Chains plus the ability of standard roller chains to 
handle high speeds. It is easily assembled or dis- 
assembled in the field . . . is packaged in 10-foot 
lengths for easy handling. 


In addition, Rex 3100 Series Chain is designed with 
built-in clearances between working parts... a feature 
that permits it to accommodate the minor misalignments 
caused by the shifting of the rig in operation. These 
clearances also make this chain ideal where the drive 
must operate in the open or under adverse conditions. 


For all the facts, see your local supply store or write 
for your copy of Bulletin No. 455. Chain Belt Company, 
1719 West Bruce Street, Milwaukee 4, Wisconsin. 


OIL FIELD CHAINS 
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PHOTOGRAPHS ON PAGES B-16 AND B-18 
WERE TAKEN BY SHELL OIL COMPANY, INC. 


G. S. Lambert (second from left), chief geophysicist at Shell Oil 
Company's Tulsa, Oklahoma, exploration and production area 
office, goes over gravity maps with members of his staff. 


lo obtain an exact reading with the La Coste gravity 
neter, the instrument must be centered exactly over 
the detail station, marked by a piece of white flag- 

1g. When the jeep has been centered, instrument 


© cat 


t up, leveled over stake, and the reading taken. 


7 


La Coste gravity meter, used to determine the varia- 

» in the pull of gravity of the earth between two or 
nore different points, is amazingly delicate and accurate. 
e meter itself rests in a cast aluminum box about a foot 
juare inside the fully insulated case. The temperature 
ontrol relay may be seen at the right of the case. 


After making final adjustments, the operator takes 
a reading. The instrument is checked constantly at 
known detail stations for the slighest degree of drift. 


Tripod legs to support the delicate meter are planted 
firmly through openings in the jeep floor, into the 
ground exactly over the detail station. The tripod is 
rough-leveled before meter is placed on supports. 
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PUMPING SERVICE, 


less steel mak 
liners both 
rosion and 
sion resistant. 
Centrifugally 
cast and honed 
to a mirror-like 
finish, they have 
precisely-con- 
trolled hardness 
for maximum 
wear resistance, 














less steel types, ~~ 
= 4 grooved or non- — | 
i : : : 3 = grooved, as de- 

y : 2 os : A 4 sired. They are 

q ‘ ws es 4 i" i precision ground 
and polished to 
insure a perfect, 
lasting seal. 





CAGES 


Cages are scien- 
tifically designed | 
to provide correct © | 
ball lift and ; 
clearance. They 

are heat-treated 

and flame-hard- 
ened to withstand 


pumping conditions. A special new stainless steé i ™ | pounding and 
. es — spinning action 
alloy makes these pumps unbelievably resistant to il, 


vidually lapped 

a special — ; 
to insure ect 
fit with ball. Each 
ball and seat is 
vacuum tested to 
guarantee its 
perfection, 


pumps, or replacement parts for your pu 
_ now in service are available for imme 
delivery. Made to A.P.I. specifications 
vestigate today .to increase your 
pumping profits tomorrow! _- 


TEE CONTINENTAL SUPPLY COMPANY 
I Offi-es: DALLAS, TEXAS e¢ Export Division: 30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 











How Economic Factors 


Govern Reserve Estimates 


K. MARSHALL FAGINt 


STRANGE as it may seem to a few peo- 
ple engaged in the development and 
producing branches of the petroleum 
industry, many of the large differences 
in various estimates of “proved” crude 
oil and natural gas reserves are due to 
differences in the various estimators’ 
ideas of “the economic limit” of pro- 
duction from wells in the producing 
fields. In other words, estimators of 
proved crude oil reserves extrapolate 
the production decline curve on a 
given field down to a point, many years 
in the future, where the production per 
well should be too low to warrant fur- 
ther operation . . . at present posted 
prices and operating costs. This point 
is known as “the economic limit,” or 
“abandonment point.” It is subject to 
the experience, ideas, and interpreta- 
tions of the estimators. 

The estimation of this particular 
and important point, then, will vary 
from estimator to estimator—as well 
as from year to year, according to the 
posted price and the producing costs 
at the time the estimate is made. The 
effect of differences in price and pro- 
ducing costs on the development and 
operation of oil and gas fields is often 
much more important in determining 
how much oil and gas will be produced 
from a given reservoir, field, or area 
than is commonly realized. 


> Small Price Increases Stimulate 
Producing Operations. When the 
price goes up a small amount, more 
money is available for replacing worn 
out or obsolete equipment, or for the 
rejuvenation of temporarily aban- 
doned wells. Production, especially 


from old fields, often increases due to 
improvements in operating practice, 
such as the injection of gas or water 


into the reservoir—to get more oil out 
of the reservoir while the price is high 
enough to justify the expense of such 
installations. And, whether many 
changes are made in the operating 
practice, or not, production of old or 
“marginal” wells may be continued 
many years longer due to a slight raise 
in price. Effect of a price increase on 
an old property is shown in Fig. 1. 
When the price of oil goes down a 


Editor, Exploration, Drilling, and Production 
Magazine. 
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small amount, the effect on the proved 
crude oil reserves from an old stripper 
property may be severe. An operator 
may be able to reduce his expenses, or 
sell the property to another operator 
who is more efficient. If an operator 
can do neither of these things, he may 
be, and often is, forced to abandon the 
wells temporarily or permanently. 


> The “Economic Limit.” The 
main factor that governs estimates of 
future production from small, shallow 
properties such as shown in Fig. 1 and 
analyzed in Tables 1 and 2, is the 
“economic limit” factor. A quote 
from an earlier article* emphasizes 
the importance of the economic factor: 


“A mass of data bearing on the 
problem may be painstekingly gath- 
ered, and after it is correlated and 
studied, an appraisal of the different 
factors made. Great difficulty often 
arises in giving each factor its proper 
weight. There may be a tendency to 
give too much weight to the physical 
factors, such as sand thickness, por- 
osity, permeability, and saturation and 
underestimate the imporiance of eco- 
nomic factors such as probable crude 
price and probable market demand. 
Any business venture, no matter of 
what type, becomes commercially 
profitable only when the commodity 
produced sells above the cost of pro- 
duction. There are no exceptions, not 
even in the oil business. The true 
significance of price fluctuations in 
their relation to the... problem 


should be understood.” 


Although Fig. 1 is entitled: “The 
effect of the price of crude oil on the 
economic life of a small, shallow pro- 
ducing property,” it should be borne 
in mind that the same effects might be 
obtained by changes in the cost of 
production. Fig. 1 is designed pri- 
marily to show how much longer 
stripper wells might be continued in 
operation and how much more crude 
oil might be produced—when an op- 
erator is able to make a little more 
money out of them. 





*“How Important Factors Influence Well- 
Spacing,” by K. C. Sclater, The Petroleum Engi- 
neer, December, 1931. 
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> Effect on a Typical Property 
Illustrated. The property shown in 
Fig. 1 might be typical of many shal- 
low fields in Northeast Oklahoma, 
Southeast Kansas, Illinois, Indiana, 
Ohio, Kentucky, Pennsylvania, or 
other stripper areas, but the economic 
ideas portrayed are applicable to all 
wells everywhere—particularly when 
the cost of production approaches the 
price paid for the crude. 

The economic life of the property 
shown is about 914 years at a price of 
$1.00 per bbl; 13 years at $1.20 per 
bbl; and 181% years at $1.90 per bbl. 
The economic limit of production is 
reached when production declines to 
2.2 bbl per well per day with $1.00 
oil; 1.8 bbl per well per day with 
$1.20 oil; and 1.1 bbl per well per day 
with $1.90 oil. 

The cost of production usually in- 
creases as the production declines. It 
is less per bbl the second year than the 
first, in this case, due to slow develop- 
ment of the property, and conse- 
quently greater production during the 
second year (as shown in Table 1). 
The cost fluctuates from year to year 
due to workovers, equipment repairs, 
changes in labor requirements, wages. 
taxes, etc. Those who are familiar 
with lifting cost statements will ap- 
preciate that the lifting costs on this 
or any other average lease will usually 
fluctuate much more from month to 
month than indicated on the curve in 








TABLE 1. Schedule of economic data 


for a small, shallow oil producing 





property. 

Year's Curulative Average year’s 

production, producticn, lifting enst, 

Year bbl bbl cents per bbl 
1 20,000 20.000 33 
2 34,000 54,000 25 
3 27,000 81,000 33 
4 18,000 99,000 50 
5 15,000 114,000 67 
6 12,000 126,000 75 
7 10,000 136,000 75 
8 9,500 145,500 80 
9 9,000 154,500 89 
10 8,500 163,000 100 
11 8,000 171,000 104 
12 7,300 178.300 110 
13 6,600 184,900 115 
14 6,000 190,900 125 
15 5,400 196,300 140 
16 5,000 201,300 150 
17 4,500 205.800 160 
18 4,000 209,800 180 
19 3,800 213,600 190 
20 3,700 217.300 200 








TABLE 2. The effect the economic 
limit has on estimates of the future 
production of a small, shallow 
producing property. 





No. of years future Per cent* 
preducticn at last increase in 
year’s rate—to reserve due 


Time of Last year’s eccnomic limit to a 20c 
estimate, producticn, based cn: price 
at end of: bbl $1.00 $1.20 $1.90 increase 


2nd year 34,000 3.10 3. 4.65 24.2 


3rd year 27,000 2.88 3.85 4.85 33.6 
4th year 18,000 3.34 4.78 6.28 43.1 
5th year 15,000 3.00 4.73 6.52 57.8 
6th year 12,000 2.75 4.92 7.15 79.0 
7th year 10.000 2.30 4.90 7.60 113.0 


8th year 9.500 1.42 4.15 7.00 192.0 


*Using the reserve to an economic limit of $1.00 per bb! 
as 100 per cent. 
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LWAYS A TOP PERFORMER... 


always operating at top efficiency—always low in 
intenance. You can depend upon Lufkin Units for 
0, trouble-free service. Lufkin Units, installed 
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UFKIN FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


inch les and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, Corpus Christi, 
Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
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FIG. 1. Effect of the price of crude oil on the eco- 
nomic life of a small shallow producing property. 


Fig. 1. The curve, however, shows the 
average effect of a normal production 
decline on the lifting cost. 

Table 1 shows the annual produc- 
tion, cumulative production, and lift- 
ing cost from the property for the 
first 20 years of its normal produc- 
ing life. Unless the lifting cost can be 
drastically reduced, or the price in- 
creased, the property will be aban- 
doned when the lifting cost exceeds 
the present price of $2.65 per bbl. 


> Secondary Recovery Methods 
Might Have Great Effect. Inasmuch 
as it is producing from a 20-ft thick- 
ness of sand about 1000 ft deep, how- 
ever, it may be waterflooded. This 
would have the effect of increasing 
the present estimated reserves about 
200,000 bbl, or ten times what would 
be expected naturally at the present 
price, 

Table 2 shows how important the 
“economic limit” factor would have 
been in the preparation of crude oil 
reserve estimates on this property 
during its normal producing life. An 
estimate prepared at the end of the 7th 
year of operation, for example, would 
have indicated 23,000 bbl future pro- 
duction to the “economic limit” point 
on the decline curve (Fig. 1) for 
$1.00 oil, or 49,000 bbl to the “eco- 
nomic limit” point for $1.20 oil, or 
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76,000 bbl to the “economic limit” 
point for $1.90 oil. The righthand 
column, in this case, shows that the 
estimate of reserves for $1.00 oil could 
have been increased 113.0 percent by 
a 20 cent price increase. In other 
words, the property could have been 
expected to produce more than twice 
as much crude oil after the 7th year 
at a price of $1.20 per bbl than at 
$1.00 per bbl. 

The table shows the estimates of 
future production (or reserves) in 
terms of the number of years of future 
production at the previous annual 
rate, which is a convenient though 
vague way of thinking about the re- 
serve figures for fields, properties, or 
areas. The present estimates of the 
crude oil reserve of the United States, 
for example, range from 11 to 13 years 
times the 1948 rate. 


> The “Economic Limit” Has 
Greater Effect on Older Proper- 
ties. One of the striking things about 
Table 2 is the fact that the older a 
property becomes, the less it usually 
declines, and the greater the difference 
in crude oil reserves, percentagewise, 
according to the “economic limit” 
selected for the estimate on the de- 
cline curve. It is very apparent both 
on Fig. 1 and in Table 2 that crude oil 
reserve estimates are governed largely 


by the estimation of the “economic 
limit.” The best that estimators can do 
is to assume that the present price of 
oil and the present lifting costs will 
continue indefinitely into the future, 
but it is certainly a hazardous assump- 
tion, and the estimates should be 
qualified. The price increases in the 
last few years have caused major re- 
visions in almost everyone’s crude oil 
reserve estimates—by keeping most of 
the nation’s 300,000} stripper wells 
in operation. 


> U. S. Stripper Wells Produce 
Considerable Oil. The production 
from these stripper wells in 1945 was 
about 230,000,000 bbl, or 13.4 per- 
cent of the nation’s total production. 
The average production per well was 
about 770 bbl during 1945, or 2.1 bbl 
per well per day. It was estimated that 
a 25 cent per bbl increase in the price 
of oil would add 335,169,050 bbl to the 
nation’s crude oil reserve, and that a 
75 cent raise would add 1,825,277.- 
669 bbl, or about one year’s supply. 
It is probable, however, that twice 
this much oil will be produced from 
these marginal wells during the next 
10 or 15 years, if the present margin 
is maintained between the price of oil 
and the lifting cost. 

Although statements have been 
made that increased prices for crude 
oil does not add to the nation’s re- 
serve, the evidence shows otherwise. 

kk 
+From The Petroleum Data Book, 1947, page 
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Wire Lines for Rotary Drilling 
Ton-Mile Records, and Cutting Off Practices 


Since rotary drilling rigs were first 
put in operation, attempts have been 
made to set up an accurate method 
for evaluating the service received 
from rotary lines. Feet of hole drilled, 
which provides a reasonably accurate 
gauge of cable tool line service, ob- 
viously cannot be applied to rotary 
drilling lines. In an effort to provide 
a more accurate determination the 
ton-mile method was developed. This 
method has undergone several revi- 
sions, being occasioned by the desire 
to include more of the variables en- 
tering into rotary line operation, 
thereby making the ton-mile record 
as representative as possible of actual 
service. 

The ton-mile record provides a rea- 
sonably satisfactory means of evalu- 
ating rotary line service, but does not 
provide for a number of variables in 
operation of the line that may cause 
wide variations in service records. 

The most accurate formula devel- 
oped to date is that shown in API 
Standard 9-A. This formula includes 
as many variables as possible en- 
countered in the hoisting and drill- 
ing operations. 

The ton-mile method of determin- 
ing rotary line service takes into ac- 
count the following: 

|. Ton miles making round trips 
with pipe. 

2. Ton miles running casing. 

3. Ton miles due to traveling block 
assembly. 

4. Ton miles due to drill collars. 

5. Ton miles coring. 

6. Ton miles drilling. 

7. Allowance for buoyancy of mud. 

The ton-mile method does not take 
into account the following: 

|. Safety factor under which the 
line operates. 

2. Diameter of drums and sheaves 
in relation to rope diameter. 

3. Condition of sheave grooves. 

1. Excessive loading that may be 
encountered due to stuck drill pipe, 
etc. 

5. Line speed, which varies with 


“Assistant Wire Rope Sales Manager, The 
Colorado Fuel & Iron Corporation. 
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different rigs and different numbers 
of lines strung in derrick. 

6. Practice followed in cutting off 
and moving line to distribute wear 
and bending fatigue. 

7. Type and grade of line. 

8. The proportionately greater 
bending caused by running of light 
strings to deep depths, such as run- 
ning 2-in. tubing, which results in 
excess line travel in comparison to 
ton-miles. 

The API ton-mile method is the best 
available method for evaluating lines, 
and is particularly useful in compar- 
ing lines used on similar rigs, operat- 
ing at similar depths. In comparing 
ton-mile records thus obtained full 
consideration of all the variables list- 
ed above should enter into the com- 
parison, and should form a part of the 
complete record on the lines. 

Some of the variables may be elim- 
inated by the operator himself by 
maintaining adequate safety factor, 
regular inspection and re-grooving of 
sheaves, and by following a uniform 
procedure for cutting off and moving 
the line on the drum. 

The scale used in reproducing the 
ton-mile chart appearing in API 
Standard 9-A is so small as to make 
use of the chart very difficult. We 
have enlarged this chart by photo- 
graphic means, and traced to provide 
clean lines and legibility, greatly fa- 
cilitating the use of the chart and pro- 
viding more accurate determinations. 

For most convenient use, it is rec- 
ommended that this chart be cement- 
ed on fiberboard such as masonite. 

The value of factors (M + .5C) as 
shown on the chart are derived as 
follows: 

M = Total weight (in pounds) of 
block, hook, links, and ele- 
vator. 

C = Excess drill collar weight 
with allowance for buoyancy 
= (LX Cy) = (L X Wy). 

Where L= Length of drill collar 

assembly in feet. 
Cy = Weight per foot of 


EXCLUSIVE 


drill collar in mud = 
C, (1—002B) lb. 

In which formula 

C, = Weight per foot of drill col- 
lar in air in pounds. 

B= Weight of rotary mud in 
pounds per cubic foot. 

Wu = Weight per foot of pipe in 
mud = W, (1—.002B) lb in 
which formula W,= 
Weight per foot of drill pipe 
in air in pounds. B= 
Weight of rotary mud in 
pounds per cubic foot. 

It is suggested that the values of C 
be established for the various stand- 
ard sizes of drill pipe used and for the 
various usual combinations of drill 
collars, so that ton-mile determina- 
tions may be readily made, using the 
proper predetermined value of C in 
the factor M-+ .5C for the size of 
drill pipe, and the length and size of 
drill collars involved. 

The following table provides the 
values of C and .5C for 41,-in., 16.6- 
lb drill pipe and various lengths of 
6-in. drill collars, which is probably 
the combination used most generally. 

Weight in air of 414-in. drill pipe 
without tool joints = 16.6-lb per ft. 

Weight of 414-in. tool joints = 75 
lb approx. 

Weight in air of 6-in. drill col- 


_ lar = 75 |b per ft approx. 


Weight of mud= 75 lb average 
(assumed). 








41%-in., 16.6-lb drill pipe with 6-in., 
30-ft drill collars. 





Length of 
Number of —. — of C, Value of .5C, 
t 


drill collars b Ib 
1 30 1,450 725 
2 60 2,900 1,450 
3 90 4,350 2,175 
4 120 5,800 2,900 
5 150 7,250 3,625 
6 180 8,700 4,350 
7 210 10,100 5,050 
8 240 11,550 5,775 
9 270 13,000 6,500 
10 300 14,450 7,225 
11 330 15,900 7,950 
12 360 17,350 8,675 
13 390 18,800 9,400 
14 420 20,250 10,125 
15 450 21,700 10,850 
16 480 23,150 11,575 
17 510 24,600 12,300 
18 540 26,000 13,000 
19 570 27,500 13,750 
20 28,950 14,475 
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SW-ROSS TOOL COMPANY * LOS ANGELES © HOUSTON 





COMPLETELY FIELD-PROVEN—ON EVEN THE DEEPEST WELLS: Year after year, as wells 
go deeper, the Baash-Ross External Cutter continues to establish new 

records. For over 20 years this cutting tool has been repeatedly field-proven safe 
and dependable at all depths—from the shallowest to the deepest! ) 


UNUSUALLY SIMPLE AND POSITIVE IN ACTION: Each cut is automatically spaced 
the proper distance below a tool joint or collar to assure maximum cutting efficiency 
and full recovery of usable pipe. Unique “spring-cushioned” cutting action elimi- 
nates chatter, assures a smoother cut, minimizes knife breakage. Furthermore, no 
overshot is needed—no time wasting re-runs are necessary. With the Baash-Ross 
External Cutter you cut and recover in one operation—with one tool. And the recov- 
ered section is not supported by knives alone, but by a strongly-designed supporting 


assembly. 

QUICK ADAPTABILITY TO ANY TYPE OF PIPE: In addition to its other important 
advantages, the Baash-Ross External Cutter can be quickly and easily adapted to 
a a So 











PE : : 2 As illustrated at sight the same 


As illustrated at left, for cutting basic tool is also used to cut Flush 








Regular Pipe the tool is made up 
with Overshot Springs that catch 
under a tool joint or coupling to both 
actuate the cutting knives and then 
retain the cut-off section for recovery 
after cutting. (Note that the cut sec- 
tion is not supported by knives alone.) 


As illustrated at right, the same 


basic tool is used to cut Upset Pipe 
by simply substituting a special 
assembly with “Dogs” that catch on 
the taper of the upset to both actu- 
ate the cutting knives and also retain 
the cut-off section for recovery on the 
same trip. (Note again that knives 
alone are not used to support the cut 
section.) 











Pipe by simply substituting a special 
Slip Assembly that grips the pipe at 
any desired point to both actuate the 
cutting knives and retain the cut-off 
section for immediate recovery. (Here, 
too, knives alone are not depended 
upon to support the cut section.) 


Change from one type of design 
to another can be made quickly and 
easily—even in the field—by simply 
removing the top sub, withdrawing 
the assembly and spacer in use, and 
then replacing with the new assem- 
bly and spacer desired. 

Regardless of the type pipe being 
cut, the Baash-Ross External Cutter 
gives the same operating advan- 
tages ... smooth spring-cushioned 
cutting action—cut and recovery 
with one tool in one run—plus more 


than 20 years of field-proven de- 22 


pendability! 





coed 


ca 


No matter what the depth—no matter what type of Drill Pipe, 
Casing or Tubing you wish to cut—the safest outside cutting tool to 
use is the Baash-Ross External Pipe Cutter. Available in sizes to cut 
sa drill pipe, casing and tubing from 2%” O.D. to 13%” O.D. 


(Leased in.domestic fields. Sold for export only.) i 
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Paste top part, Page B-28, over this to complete chart. Entire chart would wear longer if cemented to fiberboard. 
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HYATT’S Fifty-Seventh 
"Thank You” Note 


GAIN for the fifty-seventh year, all the 
folks at Hyatt say sincerely — “We 
thank you.” 


Here at Hyatt it is not our custom to think 
only of our customers at greeting time. 


That “the customer is boss” is constantly 
kept before our four thousand workers 
every working day. 


Witness the slogans, some of which are 
reproduced here, contributed by Hyatt. 
employees. 


With this spirit prevailing, it is natural 
that every Hyatt man and woman is imbued 
with a desire to make Hyatt Roller Bearings 
precisely accurate, dependable and long- 
lasting. 


Hyatt has a long and unequalled experi- 
ence as specialists in roller bearings. Our 
design engineers, laboratory technicians, 
backed by modern machines, manned by 
skilled operators, show the way in serving 
old and new Hyatt friends. 


You just can’t stay in business as long as 
Hyatt has without always looking ahead and 
giving workers the highest quality materials 
and the most modern equipment with which 
to produce the finest grade of roller bearings. 


Our objective for 1949, as always, is your 
complete satisfaction with Hyatt bearings 
and service. Hyatt Bearings Division, Gen- 
eral Motors Corporation, Harrison, New 
Jersey; Chicago; Detroit; Pittsburgh; and 
Oakland, California. 


° 
bad . 





“THE CUSTOMER IS BOSS" SLOGAN SERIES S & 2 





Our Business From Day To Day 
{ 
| Depends On What The Customers Say 








DEPT. S0, CLARK PLANT 
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For example, with a weight of trav- 
eling block assembly of 20,000 lb, 
and using 14-6-in. drill collars, the 
value of the factor M + .5C as shown 
on the chart would be 20,000 lb + 
10,125 lb = 30,125 Ib. The curve on 
the chart for M + .5C = 30,000 lb 
would be used in figuring the ton- 
miles. 
> Use of ton-mile chart. Although 
a straightedge may be used for read- 
ing the chart, we recommend the use 
of a fine cord or thread with one end 
formed into a loop around a pin, if 
the chart is mounted on a rigid back- 
ing such as masonite. 


1. Insert pin held in the looped end 


of the cord at the proper point in the 
vertical scale “Etfective Weight of 
Drill Pipe Pounds Per Foot” corre- 
sponding to the size of drill pipe used. 

2. Holding the cord taut by the 
other end, swing it around the pin as 
a center and place it so that it crosses 
the proper intersection of the vertical 
line “Depth in Feet” and the curved 
line “Values of Factor (M + .5C)” 
corresponding to the depth at which 
the trip is made and the value of 
(M + .5C) previously determined. 

3. Read from the vertical scale 
“Ton-miles per Round Trip” the ton- 
mile value where the cord intersects 
the scale. 


4. Ton miles setting casing = 
ton-miles for a round trip for corres- 
ponding weight of drill pipe. The 
value of (M + .5C) becomes only the 
weight of the traveling block assem- 
bly, since no drill collars are involved. 

5. Ton-miles driiling = 3 (ton-miles 
one round trip at finish less ton-miles 
one round trip at beginning). 

To record ton-mile service most 
conveniently, the use of a chart, such 
as “Rotary Drilling Line History” 
here illustrated, will prove useful. 
> Loads and safety factors. When 
a wire rope is reeved over a number of 
sheaves in a block and tackle system, 
the load on the line is greater than the 
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LANE-WELLS PERFORATING 


RE neem ENT Recent’ 





The Collar locator that 
“Double-Checks 


Place perforations 
7 feet below the 
collar at 4379 feet. 


The perforator is 
Complete well records—Radio- positioned down-hole 


activity Well Log and Collar with one of the 
Log indicate that the zone to world’s most accurate 
be perforated is 7 feet below the measuring systems 
collar at 4379 feet. The perforator 
with Collar Locator attached is lowered into the 
| well. Feeler wires locate the collar, making it easy 
for the operator to know the perforator’s exact 
location. And the other elements in Lane-Wells 
measuring system—the micrometer-adjustable The Collar locator 
measuring sheave, the ; on the perforater 
individually - calibrated double checks 
cables, the sensitive the position — 
weight indicator — | : 
these let the operator 
place the perforator 
precisely where it is 
wanted for a perfect 
perforating job. That's 
real measurement ac- 
curacy — accuracy that 
oil operators themselves 
accept as the standard 
of the industry. 











because the collar 
never moves in rela- 
tion to the formation. 


| /t is only 7 feet 
One of the reasons for to exact depth. 





16 YEAR RECORD 


General Offices, Export Offices ‘and Plant 
5610 S$. Sote St., Los Angeles 11, Calif 


24 HOUR SERVICE + 49 BRANCHES 


AG-201 





J 


Lin 













S 

— 

5 

= 

8 

me) 

# 

£250 © 400 

5 ra 

pd = 

5 

€ I 

= ke 

= é 

o | @ 200 

< g 

> x 

O e) 

4 e 

> uJ 100 

- a 

= 

<I 

3S 

J 

x ©) 100 200 300 400 500 + 600 

fe HOOK LOAD IN THOUSAND LB 

- (Including traveling block assembly) 
10 20 30 40 50 60 70 


FAST LINE LOAD IN THOUSAND LB FIG. 3. Hook load vs. derrick 
load. (Based on dead load only). 
FIG. 2. Fast line load vs. hook 


load. (Based on dead load only). 

FIG. 6. Hook load vs. factor of safety. 

1 4 -in. diam 6 by 19 Seale improved 

FIG. 5. Hook load vs. factor of safety. plow steel. IWRC and fiber core. 

1%-in. diam 6 by 19 Seale improved 

FIG. 4. Hook load vs. factor of safety. plow steel. IWRC and fiber core. 
l-in. diam 6 by 19 Seale improved 
plow steel. IWRC and fiber core. 
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BUTLER BOLTED TANKS 
QUICKLY AVAILABLE 


Now! Prompt delivery—for a quick solution to your oil- 
field storage problems. Butler Bolted Tanks are available 
now, ready to bring you lifetime economy for the storage 
and handling of crude or finished petroleum products. 








Without delay, you can profit by the precision fabrica- 
tion, ease of erection, oiltight protection which these 
time-proved storage tanks give you. 


As long as Steel. .is. available, "you will be able to get 
prompt deliveryc on Butler Bolted Tanks. Butler’s effi- 
cient line production methods assure you of that! 





Call your nearest Butler distributor now—while tanks 
are in good supply. 


BUTLER MANUFACTURING COMPANY 


Kansas City, Mo. Galesburg, Ill. Richmond, Calif. Minneapolis, Minn. 








Call These Experts 
for Prompt Service 


AMERICAN PIPE & SUPPLY CO. 
Denver, and Rangely, Colo. 
Casper, Wyo. 

Cut Bank, Mont. 


aa | 2 HARRY G. MILLER 
~ od ‘a El Dorado, Ark. 


UNION TANK & SUPPLY CO. 
Fort Worth, Houston, Odessa, 
Alice, Tyler, Midland, Texas 
Lafayette, La. 

Great Bend, Kans. 
Tulsa, Oklahoma City, Okla. 
Hobbs, N. M. 

Jackson, Miss. 



































BOLTED TANKS « WALKWAYS «© STAIRWAYS © UNIT HEATERS 





total load divided by the number of 
parts of line, due to the loss caused by 
friction in the sheaves, and bending 
of the rope around the sheaves. The 
efficiency factor of various parts of 
line for roller bearing sheaves has 
heen established as follows: 

6 Parts of line efficiency factor 

= pis 








Fast line loads, hook loads, dead line 

loads, and derrick loads for various 

values of safety factor, and various 

numbers of lines strung. (Values do 

not include shock loads or acceleration 
stresses. ) 


l-in. diameter 6 by 19 Seale improved 
plow steel fiber core. 


Breaking strength = 41.8 tons. 





Six lines. 
Factor Fast Hook load (incl. Dead Derrick 


of line load, traveling block line load, load, 
safety Ib assembly), Ib Ib Ib 
2 41,800 219,200 36,500 297,500 
2.5 33,400 175,100 29,200 237,700 
3 27,900 146,300 24,400 198,600 
3.5 23,900 125,300 20,900 170,100 
4 20,900 109,600 18,300 148,800 
4.5 18,600 97,500 16,250 132,350 
5 16,700 87,600 14,600 118,900 
5.5 15,200 79,700 13,300 108,200 
6 13,900 72,900 12,150 98,950 
Eight lines. 

2 41,800 281,200 35,150 358,150 
2.5 33,400 224,700 28,100 286,200 
3 27,900 187,700 23,450 Y 

3.5 23,900 160,800 20,100 204,800 
4 20,900 140,600 17,550 179,050 
4.5 18,600 125,150 15,650 159,400 
5 16,700 112,350 14,050 143,100 
5.5 15,200 102,250 12,800 130,250 
6 13,900 93,500 11,700 119,100 

Ten lines. 

2 41,800 338,600 33,850 414,250 
2.5 33,400 270,500 27,050 330,950 
3 27,900 226,000 22,600 276,500 
3.5 23,900 193,600 19,350 236,850 
4 20,900 169,300 16,950 207,150 
4.5 18,600 150,650 15,050 184,300 
5 16,700 135,250 13,500 165,450 
5.5 15,200 123,100 12,300 150,600 
6 13,900 112,600 11,250 137,450 





8 Parts of line efficiency factor 
= 841. 


10 Parts of line efficiency factor 
== S10. 


The maximum load on the fast line 
may be determined from the follow- 
ing formula: 


P= 
Where 


P = load on fast line in pounds. 
W = hook load including traveling 
block assembly in pounds. 


7 
NXE 








= number of parts of line. 
E = efficiency factor. 

Using the above formula, the fast 
line load, hook load, and dead-line 
load for various safety factors have 
been computed and appear in the fol- 
lowing tables, covering the six types of 
lines regularly used by most operators. 

These values have been plotted on 
the accompanying graphs from which 
the desired relationships for various 
conditions can be determined. 

The following tables show safety 
factors at various depths, with 6, 8, and 





1\%-in. diameter 6 by 19 Seale 
improved plow steel fiber core. 
Breaking strength = 52.6 tons. 





Six lines. 


Factor Fast Hook load (incl. Dead Derrick 
of line load, traveling block line load, 
safety Ib assembly), Ib Ib 


2 52,600 275,800 46,000 374,400 
2.5 42,100 220,800 36,800 299,700 
3 35,100 184,100 30,700 249,900 
3.5 30,100 157,800 26,300 214,200 
4 26,300 137,900 23,000 187,200 
4.5 23,400 122,700 20,400 166,500 
5 21,000 110,100 18,300 149,400 
5.5 19,100 100,200 16,700 136,000 
6 17,500 91,800 15,300 124,600 
Eight lines. 

2 52,600 353,900 44,200 450,700 
2.5 42,100 83,200 35,400 360,700 
3 35,100 236,100 29, 300,700 
3.5 30,100 202,500 25,300 257,900 
4 26,300 176,900 22,100 225,300 
4.5 23,400 157,400 19,700 qt 

5 21,000 141,300 17,700 180,000 
5.5 19,100 128,500 16,100 163,700 
6 17,500 117,700 14,700 149,900 

Ten lines. 

2 52,600 426,100 42,600 521,300 
2.5 42,100 341,000 34,100 417,200 
3 35,100 284,300 28,400 347,800 
3.5 30,100 243,800 24,400 298,300 
4 26,300 213,000 21,300 260,600 
4.5 23,400 189,500 18,900 231,800 
5 21,000 170,100 17,000 208,100 
5.5 19,100 154,700 15,500 189,300 
6 17,50) 141,700 14,200 173,400 











1%-in. diameter 6 by 19 Seale 
improved plow steel fiber core. 


Breaking strength = 64.6 tons. 





Six lines. 
a Fast Hook load (incl. Dead Derrick 


0 line load, traveling block line load, ‘ 
safety lb assembly), Ib Ib Ib 

2 64,500 338,000 56,300 458,800 

2.5 51,700 271,000 45,000 367,700 

3 43,000 226,000 37,700 306,700 


3.5 37,000 194,000 32,200 263,200 
4 32,300 169,000 28,200 229,500 
: a as 150,000 25,000 203,700 


900 136,000 22,700 184,600 
5.5 23,500 123,000 20,500 167,000 
6 21,500 113,000 18,800 153,300 

Eight lines. 
2 64,500 434,000 54,000 552,500 
2.5 51,700 348,000 43,500 443,200 
3 43,000 290,000 36,200 369,200 
3.5 37,000 248,000 31,000 316,000 
4 32,300 217,000 27,200 276,500 
4.5 28,700 193,000 24,100 245,800 
5 25,900 174,000 21,800 221,700 
5.5 23,500 158,000 19,800 201,300 
6 21,500 145,000 18,300 184,800 
Ten lines. 

2 64,500 522,000 52,200 638,700 
2.5 51,700 420,000 42,000 513,700 
3 43,000 349,000 34,900 426,900 
3.5 37,000 300,000 30,000 7,000 
4 32,300 262,000 26,200 320,500 
4.5 28,700 ,000 23,300 285,000 
5 25,900 210,000 21,000 256,900 
5.5 23,500 191,000 19,100 233,600 
6 21,500 174,000 17,400 212,900 





l-in. diameter 6 by 19 Seale improved 
plow steel IWRC. 


Breaking strength = 44.9 tons. 


1\%-in. diameter 6 by 19 Seale 
improved plow steel IWRC. 


Breaking strength = 56.5 tons. 





Six lines. 
Factor Fast Hook load (incl Dead Derrick 


of line load, traveling block line load, load, 
safety Ib assembly), lb Ib | 
2 45,000 235,000 39,000 319,000 
2.5 36,000 188,000 31,000 ,000 
3 30,000 157,000 26,000 213,000 
3.5 25,700 134,000 22,000 181,700 
4 22,500 118,000 19,500 160,000 
4.5 20,000 105,000 17,500 142,500 
5 18,000 94,000 15,500 127,500 
5.5 16,500 87,000 14,500 118,000 
6 15,000 78,000 13,000 106,000 


Eight lines. 


Six lines. 
Factor Fast Hook load (incl. Dead Derrick 
f load 


t) line load, traveling block line load, 5 
safety lb assembly), Ib Ib Ib 

2 56,500 296,000 49,500 402,000 
2.5 45,000 236,000 39,309 320,300 
3 38,000 199,000 33,200 270,200 
3.5 32,000 168,000 28,000 228,000 
4 28,000 147,000 24,500 199,500 
4.5 25,000 131,000 21,800 177,800 
5 22,600 118,000 19,700 160,300 
5.5 20,500 107,000 17,800 145,300 


19,000 100,000 16,700 135,700 
Eight lines. 








14%4-in. diameter 6 by 19 Seale 
improved plow steel IWRC. 


Breaking strength = 69.4 tons. 





Six lines. 


Factor Fast Hook load (incl. Dead Derrick 
of —e, traveling block en. ues, 


safety as3e nb'y), lb 
2 69,400 363,900 60,600 493,900 
2.5 55,500 291,000 48,500 395,000 
3 46,300 242,800 40,500 R 


3.5 39,600 207,700 34.600 281,900 
4 oo 182,000 30,300 247,000 


4.5 i 161,500 26,900 219,200 
5 27,800 145,800 24,300 197,900 
5.5 25,100 131,600 21,900 178,600 
6 23,100 121,100 20,200 164,400 


Eight lines. 














2 45,000 303,000 38,000 386,000 2 56,500 380,000 48,000 484,500 2 69,400 466,900 58,400 594,700 
2.5 36,000 242,000 30000 308,000 2.5 45,000 303,000 38,000 386,000 2.5 55,500 373,400 46,700 475,600 
3 30,000 202,000 25,000 257, 3 38,000 256,000 32,000 326,000 3 46,300 311,500 38,900 396,700 
3.5 25,700 173,000 23,000 221,700 3.5 32,000 215,000 27,000 274,000 3.5 39,600 266,400 33,300 339,300 
*4 22,500 152,000 19,000 500 4 28,000 188,000 23,500 239,500 4 34,700 233,500 29,200 297,400 
5 18,000 121,000 15,000 154,000 4.5 25,000 168,000 21,000 214,000 4.5 30,800 207,200 25,900 263,900 
5.5 16,500 111,000 14,000 = 141,500 5 22,600 152,000 19,000 193,600 5 27,800 187,000 23,400 238,200 
6 15,000 101,000 12,500 128,500 5.5 20,500 138,000 17,300 175,800 5.5 25,100 168,900 21,100 214,900 
"4.5 20,000 135,000 17,000 172,000 6 19,000 128,000 16,000 A 6 23,100 155,400 19,400 197,900 
Ten lines. Ten lines. Ten lines. 
2 45,000 364,000 36,400 445,400 2 56,500 457,000 45,700 559,200 2 69,400 562,100 56,200 687,700 
2.5 36,000 292,000 29,200 357,200 2.5 45,000 364,000 36,400 445,400 2.5 55,500 449,500 44,900 549,900 
3 30,000 243,000 24,300 297,300 3 38,000 308,000 30,800 376,800 3 46,300 375,000 37,500 458,800 
3.5 25,700 208,000 20, 254,500 3.5 32,000 258,000 25,800 315,800 3.5 39,600 320,800 32,100 392,500 
4 22,500 182,000 18,200 222,700 4 28,000 226,000 22,600 276,600 4 34,700 281,100 28,100 343,900 
4.5 20,000 162,000 16,200 198,200 4.5 25,000 202,000 20,200 247,200 4.5 30,800 249,500 24,900 305,200 
5 18,000 146,000 14,600 178,600 5 22,600 183,000 18,300 223,800 5 27,800. 225,200 22,500 275,500 
5.5 16,500 134,000 13,400 163,900 5.5 20,500 166,000 16,600 203,100 5.5 25,160 203,300 20,300 248,700 
6 15,000 122,000 12,200 149,200 6 19,000 154,000 15,400 188,400 6 23,100 187,100 18,700 228,900 
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OTIS SURFACE 
SAFETY VALVES 


Otis Surface Safety Valves are heavy-duty full- 
opening pressure-operated gate valves equipped 
with either a high or low-pressure pilot valve, or 
both. When line pressures increase or decrease 
beyond predetermined safety limits, either the 
high or low-pressure pilot svaps open in an 
instant and the gate valve is driven down auto- 
matically to shut off all flow through the line. 
Thus, this new Otis equipment affords the same 


6) “f I S ap: ig} > J Nf Gs advantages of dependable automatic protection 
; ia eo, ty a 4) aN 1 above ground that Otis Removable Tubing Safety 


: ™ or ice - ffer flowi ‘ 
SA PS WAN VS songoian with the uamrtliaclon ot thie Sentats 


Safety Valves now, before you need them! 





Geos 


eed 
=i i 


FOR OTIS SURFACE SAFETY VALVES: BULLETIN 47-101 
FOR OTIS TUBING SAFETY VALVES: BULLETIN 48-104 


Teeceeeeecce ce ime”: 











(T-14) 


MA: OKLAHOMA CITY. NEW MEXICO: HOBBS. LOUISIANA: NEW IBERIA 
MANUFACTURE AND DEVELOPMENT 
CE, INC., BOLIVAR, N. Y.; WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF. 
ST OFFICE BOX 7206, DALLAS, TEXAS, U S.A.; CARACAS, SOUTH AMERICA 
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FIG. 7. Factor of safety vs. depth in 
ft. 1-in. diam 6 by 19 Seale improved 
plow steel, IWRC and fiber core, with 
4/2-in. 16.6 |b drill pipe without drill 
collars. Traveling block assembly = 
15,000 Ib. (Based on dead load only). 


10 lines strung, for 414-in. diam 16.6- 
\b drill pipe, with an average weight 
| of 15 lb per ft in mud. The safety fac- 
tors shown do not include drill collars, 
or shock loads and acceleration 
| stresses. 

The following values for weight of 
traveling block assembly are assumed: 

l-in. diam line—15,000 Ib. 

114-in. diam line—20,000 lb. 

114-in. diam line—25,000 lb. 

To determine the safety factor in- 
cluding the weight of the drill collars, 
compute the length of drill pipe 
equivalent to the weight of the drill 
collars and add to the depth minus the 
length of the drill collars. The value 
for effective depth thus obtained 
should be used in determining the 
safety factor from the charts. 

Example: 

To determine the safety factor using 
a 11%-in. IWRC line at a depth of 
8000 ft with 10 — 30-ft drill collars 
weighing 75 lb per ft and 8 lines in 
the derrick. 


Weight of 10— 30-ft drill collars 

10x30x75 = 22,500 lb. 

The equivalent in length of 414-in. 
drill pipe = 22,500 ~ 16.6 = 1355 
it. 

The effective depth with drill collars 

(8000 — 300) + 1355 = 9055 ft. 
From the proper chart, the Factor of 
Safety at a depth of 9055 ft using 114- 
in. IWRC and 8 lines = 4.8. 
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l-in. diameter 6 by 19 Seale improved plow steel fiber core. 
Breaking strength = 41.8 tons. 


Safety factors with 4%-in., 16.6-lb drill pipe. 
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6 lines 8 lines 10 lines 
Wt. drill | Traveling Total 
Depth, ft pipe in | block as- | hook load,} Fast line | Factor | Fast line | Factor | Fast line | Factor 
mud, lb | sembly, lb Ib load, Ib of load, Ib of load, lb of 
safety safety safety 
1,000 15,000 15,000 30,000 5,730 14.59 4,460 18.74 3,710 22.53 
2,000 30,000 15,000 45,000 8,600 9.72 6,700 12.48 5,550 15.06 
3,000 45,000 15,000 60,000 11,450 7.30 8,920 9.37 7,400 11.30 
4,000 60,000 15,000 75,000 14,350 5.82 11,150 7.50 9,250 9.04 
5,000 75,000 15,000 90,000 200 4.86 : 6.24 11,100 7.53 
6,000 90,000 15,000 | 105,000 ,000 4.18 15,650 5.34 13,000 6.43 
7,000 105,000 15,000 | 120,000 22,900 3.65 17,800 4.70 14,800 5.65 
8,000 120,000 15,000 135,000 800 3.24 20,100 4.16 16,700 5.01 
9,000 135,000 15,000 | 150,000 28,600 2.92 22,300 3.75 18,500 4.52 
10,000 150,000 15,000 165,000 31,500 2.65 24,500 3.41 20,400 4.10 
11,000 165,000 15,000 180,000 34,400 2.43 26,800 3.12 22,200 3.77 
12,000 180,000 15,000 195,000 37,200 2.25 29,000 2.88 24,100 3.47 
l-in. diameter 6 by 19 Seale improved plow steel IWRC. 
Breaking strength — 44.9 tons. 
Safety factors with 4%-in., 16.6-lb drill pipe. 
6 lines 8 lines 10 lines 
Wt. drill | Traveling | Total 
Depth, ft pipe in | block as- | hook load,| Fast line | Factor | Fast line | Factor | Fast line | Factor 
mud, lb | sembly, lb ] load, lb of load, Ib of load, Ib of 
safoty safety safety 
1,000 15,000 15,000 30,000 5,730 15.7 4,460 20.0 3,710 24.2 
2,000 30,000 15,000 45,000 8,600 10.5 ; 13.4 5, 16.3 
3,000 45,000 15,000 60,000 11,450 7.8 8,920 10.1 7,400 12.2 
4,000 60,000 15,000 75,000 14,350 6.25 11,150 8.05 9,250 9.72 
5,000 75,000 15,000 90,000 17,200 5.2 13,400 6.72 11,100 8.1 
6,000 90,000 15,000 105,000 ,000 4.5 15,650 5.75 13,000 6.92 
7,000 105,000 15,000 120,000 22,900 3.9 e 5.05 14,800 6.07 
8,000 120,000 15,000 135,000 800 3.48 20,100 4.47 16,700 5.38 
9,000 135,000 15,000 | 150,000 28,600 3.15 22,300 4.05 18,500 4.85 
10,000 150,000 15,000 165,000 31,500 2.85 500 3.67 20,400 4.4 
11,000 165,000 15,000 | 180,000 34,400 2.61 26,800 3.35 200 4.05 
12,000 180,000 15,000 195,000 37,200 2.41 29,000 3.1 24,100 3.73 



































1\%-in. diameter 6 by 19 Seale improved plow steel fibre core. 
Breaking strength = 52.6 tons. 


Safety factors with 41%-in., 16.6-lb drill pipe. 





















































6 lines 8 lines 10 lines 
Wt. drill | Traveling | Total 
Depth, ft pipe in | block as- | hook load,| Fast line Factor | Fast line | Factor | Fast line | Factor 
mud, lb | sembly, lb Ib load, Ib of load, Ib of load, lb of 
safety safety safety 
1,000 15,000 20,000 35,000 6,680 15.75 5,200 20.23 4,320 24.35 
2,000 30,000 20,000 50,000 550 11.01 7,440 14.14 6,170 17.05 
3,000 45,000 20,000 65,000 12,400 8.48 9,680 10.87 8,050 13.07 
4,000 60,000 20,000 80,000 15,300 6.88 11,900 8.84 9,900 10.63 
5,000 75,000 20,000 95,000 18,100 5.81 14,100 7.46 11,700 8.99 
6,000 90,000 20,000 110,000 21,000 5.01 16,400 6.41 13,600 7.73 
7,000 105,000 20,000 125,000 23,900 4.40 18,600 5.66 15,400 6.83 
8,000 120,000 20,000 | 140,000 26,700 3.94 20,800 5.06 17,300 6.08 
9,000 135,000 20,000 | 155,000 29,600 3.55 23,000 4.57 19,100 5.51 
10,000 150,000 20,000 170,000 32,500 3.24 25,300 4.16 21,000 5.01 
11,000 165,000 20,000 185,000 35,400 2.97 27,500 3.82 22,800 4.61 
12,000 180,000 20,000 200,000 38,200 2.75 29,700 3.54 24,700 4.26 
13,000 195,000 20,000 215,000 41,000 2.56 32,000 3.29 26,600 3.95 
14,000 210,000 20,000 230,000 44,000 2.39 34,200 3.08 28,400 3.70 
15,000 225,000 20,000 245,000 46,800 2.25 36,400 2.89 30,300 3.47 
1\.-in. diameter 6 by 19 Seale improved plow steel IWRC. 
Breaking strength = 56.5 tons. 
Safety factors with 4%-in., 16.6-lb drill pipe. 
6 lines 8 lines 10 lines 
Wt. drill | Traveling Total 
Depth, ft pipe in | block as- | hook load,| Fast line | Factor | Fast line | Faetor | Fast line | Factor 
mud, lb | sembly, lb lb load, Ib of load, Ib of load, Ib of 
safety safety safety 
1,000 15,000 20,000 35,000 6,680 16.9 5,200 21.7 4,320 26.2 
2,000 30,000 20,000 50,000 9,550 11.3 7,440 15.2 6,170 18.3 
3,000 45,000 20,000 65,000 12,400 9.1 9,680 1,7 8,050 14.0 
4,000 60,000 20,000 80,000 15,300 7.4 11,900 9.5 9,900 11.4 
5,000 75,000 20,000 95,000 18,100 6.25 14,100 8.0 11,700 9.65 
6,000 90,000 20,000 110,000 21,000 5.38 16,400 6.9 R 8.3 
7,000 105,000 20,000 125,000 23,900 4.73 18,600 6.07 15,400 7.35 
8,000 120,000 20,000 140,000 26,700 4.24 20,800 5.44 17,300 6.53 
9,000 135,000 20,000 155,000 29,660 3.82 000 4.92 19,100 5.92 
10,000 150,000 20,000 | 170,000 32,500 3.48 25,300 4.47 21,000 5.38 
11,000 165,000 20,000 185,000 35,400 3.20 27,500 4.12 : 4.95 
12,000 180,000 20,000 200,000 38,200 2.96 29,700 3.80 24,700 4.57 
13,000 195,000 20,000 215,000 41,000 2.75 32,000 3.53 26,600 4.24 
14,000 210,000 20,000 230,000 44,000 2.56 34,200 3.30 28,400 3.98 
15,000 225,000 20,000 | 245,000 46,800 2.41 36,400 3.10 30,300 3.73 
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More Strength with Less Weight 
plus 





Simplification of design through the 


elimination of unnecessary parts 
equals 
Economy in the use of materials 


plus 
Safety in the performance of 


hazardous operations 








Complete Well Head Assembly equipped with Type 3170 
Composite Manifold, Valve Removal, Installation and 
Renewal and Boll Weevil Casing and Tubing Hangers. 


HS) /N7 TOOL company 


Export Representative: GUY E. DANIELS, a eee Plaza, New York City 
Rocky Mountain Representative: CARL \ 
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FIG. 8. Factor of safety vs. depth in ft. 1'/s-in. diam 6 by 
19 Seale improved plow steel, IWRC and fiber core, with 
4'/2-in. 16.6 |b drill pipe without drill collars. Traveling 
block assembly = 20,000 Ib. (Based on dead load only). 
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FIG. 9. Factor of safety vs. depth in ft. 1 %-in. diam 6 by 
19 Seale improved plow steel, IWRC and fiber core, with 
4/2-in. 16.6 |b drill pipe without drill collars. Traveling 
block assembly = 25,000 Ib. (Based on dead load only). 








> Cutting off and moving rotary 
lines to distribute wear and fa- 
tigue. It is general practice in the 
rotary field to cut off regularly a sec- 


1\%4-in. diameter 6 by 19 Seale improved plow steel fiber core. 
Breaking strength = 64.6 tons. 


Safety factors with 4%-in., 16.6-lb drill pipe. 





















































tion of rope from the drum end, and ' ; ; 
° pee 6 lines 8 lines 10 lines 
move the line to distribute more pent | esti | Traveling | Total " eat . saa . 
Ve ; ; epth, ft pipe in lock as- | hoo! 5 actor ‘ast line actor ‘ast line ‘actor 
evenly the wear and fatigue, which mud, Ib | sembly, Ib| Ib of load, Ib of load, Ib of 
is normally concentrated in relatively safety safety safety 
short sections of the line. It is the 1,000 15,000 25,000 40,000 16.8 5,950 31.7 io 38.3 
-actic j i ’ ’ 0 ’ . ’ 15. ’ : 
practice to purchase lines sufficiently 3000 45000 | 25,000 | 70/000 9.65 | 10400 | 12.4 8.650 | 14.9 
long to permit several cut-offs during 4,000 60,000 | 25,000 | | 85,000 8.0. | 12,600 | 10.2 | 10,500 | 12.3 
the life of the line, resulting in in- 6,000 20.000 25,000 115,000 5.87 17.100 7.55 14,200 9.1 
creased service per foot of line. 8'000 120000 | 25000 | 145,000 4.66 | 21.500 6.0 17,900 7.22 
lhe main points of concentrated 9,000 | 135,000 | 25,000 | 160,000 4.22 | 23,800 | 5.43 | 19,800 6.52 
Beet : h 10,000 150,000 | 25,000 | 175,000 3.87 | 26,000 4.97 | 21,600 5.98 
wear or bending occur at the follow- 11,000 165,000 | 25,000 | 190,000 3.56 | 28,300 4.56 | 23,400 5.52 
ing locations: 12,000 180,000 | 25,000 | 205,000 3.3 500 4.22 | 25,300 5.1 
ey ree ea olae| ieleg| i 
. At the flange on the dr ’ " , ’ : " : . ; 
Ge Oa he Grew Wweens 15,000 | 225,000 | 25,000 | 250,000 271 | 37,200 | 3.48 | 30,800 | 4.20 
drum where the line rises from one 
layer to the next, where the rope is 
as : sre ‘ 5 \4.-i i i 
subjected to abrasion and pinchi ng. 1\4-in. ae chad 19 sonic aay -g plow steel IWRC. 
2. Where the rope is in contact with conan apennyniagi nin ingyen 
the fast sheaves in the blocks when Safety factors with 4%-in., 16.6-lb drill pipe. 
the load is accelerated from rest. 6 lines 8 lines 10 lines 
Maximum bending occurs here. We. drill | Traveling Total | ne . oe 
3. Over the dead line sheave where wae ie “ee a 
bending is concentrated over a short salty ump acct 
section of line. This bending is par- 1,000 aoe | oe | CBee i322 | sso | iesr | os00 | 2041 
r bd . 4 M4 2,000 O 9 O) 1 . . . , . 
. ularly damaging when drilling in 3/000 45,000 | 25,000 | 70,000 10.36 | 10.400 | 13.35 | 8.650 | 16.05 
4 i i i. 4,000 i ; ' : K E ; ae 
ormations that cause bouncing or vi 5,000 75,000 | 25,000 | 100,000 7.27 | 14,800 9.38 | 12,300 | 11.28 
bration of the drill pipe. 6,000 | 90,000 | 25,000 | 115,000 6.31 | 17,100 8.12 | 14,200 9.77 
: . . 7, x t Y ; : K 
lt is somewhat difficult to outline 5000 120,000 25,000 | 145,000 5.01 | 21,500 6.40 | 17,900 1.75 
ta ° 9,000 135, " J e y ¥ F : 
definite rules regarding the procedure 10,000 | 150,000 | 25,000 | 175:000 4.16 | 26,000 5.34 | 21,600 6.43 
to be followed in cutting off from the 11,000 105,000 =a —— . | oo 2 oe eo 
drum end. Procedures vary with vari- 13,000 195,000 25,000 220,000 3.30 32,700 | Ae a 
: ° > rH > 14,000 Y ¥ J ¢ J hs , S00 
ous oil companies, and in different 15/000 225,000 | 25,000 | 250,000 2.91 | 37,200 3.73 | 30,800 451 
fields, and in each case the procedure | 
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give you BEST PERFORMANCE 











AND LOWEST COST 
under all conditions 








For years Mission Silver Top Slush Pump Valves 
(shown at left) have been the choice of leading 
operators all over the world. 


Replaceable wear-taking bushings increase valve 
seat life, lower replacement costs and save time 
in changing valve seats. 


Compound-308* Inserts, standard in all Mission 
Silver Top Valves, last from 3 to 5 times longer 





than regular inserts in ordinary muds. This means 
lower valve costs — fewer slush pump breakdowns. 


The tough, file-hard surface of Mission Silver 
Top valve bodies lasts longer and gives better 
service. 


For these reasons, more Silver Top Slush Pump 
Valves have been sold than any other make on 
the market. ; 


eee 


Now Mission proudly presents the great new 
“Super-Service” Slush Pump Valve (shown at 
left), specially designed to give top performance 
when pressures are high and operating conditions 
are severe. 


Four deep-section cross arms distribute the load 
evenly throughout the seat. 

The large file-hard striking surfaces minimize 
wear, with resulting long life for both valve body 
and seat. 






MISSION MANUFACTURING CO., HO 
Export Office: 30 Rockefeller Plaza, New York 20,N. Y. 


And the famous Mission Compound-308* gees 
further assures longest insert life and best valve : 
service. Cake 


Just as the Mission Silver Top Slush Pump Valve . | 
is known the world over as the most economical ' 
valve for general use, so this great new Mission~ 
“Super-Service” Slush Pump Valve is the out- 
standing favorite of leading operators for high 
pressure service. Rees Che seat 


* Trade Mark Registered U. $. Potent Otfice. ‘ 






ISTON, TEXAS * 





followed has been developed through 
each company’s individual experience. 

In general it may be stated that the 
frequency of cut-off is more important 
than the amount cut off. The amount 
to be cut off should be approximately 
31% times the circumference of the 
drum, and the frequency should be 
such that the rope does not become 
damaged at any point that might re- 
sult in the necessity of discarding a 
much longer section. For example, if 
the line is allowed to operate in one 
position until the wires break up from 
fatigue over the fast sheave on the 
crown block, it is necessary to discard 
all the rope from that section back to 
the drum end, resulting in excessive 
loss of time and short service. 

Often in the past, the cutting off 
procedure has been left to the judg- 
ment of the individual tool pushers, 
and we believe that in most cases the 
condition of the line has governed 
when the line is cut. The appearance 
of excessive wear on broken wires 
has been the indication that the line 
should be cut off. This, however, has 
resulted in excessive amounts cut off 
to eliminate the damaged sections, 
and lines worn in spots rather than 
wear evenly distributed. 

The following suggestions are made 
to assist in setting up procedure for 
cutting off of rotary lines: 

|. The length of cut should be ap- 
proximately 31% times the circumfer- 
ence of the drum. The amount cut off 
should not be an exact multiple of the 
drum circumference, since this would 
bring the same sections of the line in 
contact with the wear caused by the 
cross-over on the drum. 

2. The above cut-off will also serve 
to move constantly the position of the 
line with respect to the sheaves, so 
that the line is uniformly subjected to 
bending fatigue and wear. 

3. The above cut off will change the 
position of the line over the dead 
sheave, preventing concentration of 
bending fatigue. 

4. As a basis on which to build up 
a cut-off procedure it is suggested that 
it be based on work done by the line, 
measured by ton-miles, This proce- 
dure can best be explained by an 
example. 

Take for instance a 1650-ft line, in 
which 1350 ft is required for the first 
layer on the drum and to string the 
blocks. This will leave 300 ft of line 





Stee! Requirements. The National 
Petroleum Council estimated the re- 
quirements of wire rod and wire for 
the domestic oil and gas drilling, de- 
velopment, and production operations 
during 1948 at 18,230 short ions and 
predicted a 500-ton increase in 1949. 

















Rotary drilling line history. 


















































Length, desc. Make and Hoisting Total Total Cost of Cost 
and mfgr. size draw equipment Date on | Date off | footage ton rope per ton 
works drilled miles mile 
Drum 
Travel 
Reel no. Crown 
Remarks 
Size and Ton Ton Feet Number 
Well Date Depth Trips wt. pipe miles — drilled lines Operation 
tota 
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Form to keep rotary drilling line record. 


available on the dead end to permit 
cutting and slipping through. 

If the drum circumference is 714 
ft, the length of each cut off would be 
approximately 314 by 714 = 26 ft, 
permitting the line to be cut off ap- 
proximately 12 times during its life. 
If the average expected service from 
this line, based on previous experience 
is 8000 ton-miles, this would result in 
a cut being made approximately every 
660 ton-miles. 

-In applying the above procedure, 
the usual thorough inspection of the 
rotary line should be maintained, and 
the line cut off and moved at shorter 
intervals if inspection indicates it to 
be necessary. Excessive loads caused 
by pulling stuck drill pipe or running 
casing, or excess bending imposed by 
running long strings of tubing may 
result in the necessity of variation 
from the above schedule. 

It is necessary for the individual 
operator to work up his own proce- 
dure for uniform cut-offs, using the 
above method as a starting point. 

As data are accumulated it may be 
found that the work interval between 
cuts may be safely extended, due to 
the general improvement in service 
gained by the uniform practice. 

It will be necessary to compare the 
cost of cutting and moving the line 
with the general improvement in rope 
performance so that an economically 
sound as well as safe procedure is set 
up. Too frequent cut-offs would prove 
uneconomical due to cost and lost 
time, and too infrequent cut-offs 
would result in reduced rope life. A 
proper balance between these extremes 
should be established. 


As there is a growing tendency to 


go to longer lines, from 3000 to 3500 
ft in length, a well defined cut-off pro- 
gram becomes more important in or- 
der to take full advantage of longer 
lines. After the rate of cut-off has been 
established, it should provide uni- 
form maximum service on these long 
lines, provided the spare rope on the 
reel is properly protected from dam- 
age, and the tie-down is one that 
prevents flattening and deformation 
of the rope. 


> General recommendations: 


1. Check all sheave grooves regu- 
larly, particularly before installing a 
new rotary line. Sheaves should be 
checked each time the rig is torn 
down and moved, for at this time 
sheaves can be most readily replaced 
or regrooved. 

2. The first layer of the rope on the 
drum should be put on as tightly as 
possible, for the winding on this layer 
influences the winding of the layers 
above. 

3. The tie-down should be such that 
the rope is not crushed or distorted. 
This is particularly important where 
a long line is purchased, for this dam- 
aged section, due to cutting from the 
drum end, eventually passes over the 
sheaves in the crown and traveling 
blocks, where any deformation may 
cause failure and loss of a consider- 
able length of line. 

4. Wire rope clips when used should 
be attached with the saddle bearing 
on the loaded side of the line, and the 
U-bolt on the slack side of the line. ; 
Clips attached in the incorrect man- 
ner deform the line resulting in ex- 
cess wear when this section reaches 
the sheaves. kk* 
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PROTECTION WITH 


VALVE LIFT 










Built for trouble-free performance in deep wells where high 
pressures and high temperatures are encountered. Guiber- 
son’s Type “KV” Packers have double-sealed protection at 
the valve—the regular tapered metal valve and seat plus 
a special multi-ring resilient sealing sleeve. The pack-off 
rubber is oil-resistant, has reinforced ends, and will not 


vulcanize to the casing. Dovetailed slips are extra large, 


AMPLE 
BYPASS AREA 


heat-treated. Heavy seamless mandrel has full opening 
—internal diameter is same as tubing string. Ample by- 
pass area permits faster running and pulling in heavy 
fluid.Valve is locked in open position by rugged gudgeon 


LARGE AREA ' assembly to prevent closing when running in the hole. 
DOVETAILED j\ 
SLIPS : os Guiberson “KV” Packers pull with ease. The 30” 


valve lift on the “KV30” permits a long stroke to dis- 
lodge the slips and packing rubber. Type “KV” pack- 
ers will pull loose easily even with a high head of fluid 
above the packer, due to the small valve diameter. 








Guiberson Type “KV” Packers are ruggedly 
2 LARGE built of durable materials to give you positive pack- 
GUDGEON PINS ea | off under the most difficult well conditions. Avail- 
able in 434” to 758” casing sizes. See the Composite 

Catalog, pages 1508-11, for the complete series of 
“K” Packers in Hook-wall or Anchor types with or 


5 without valve. 
Type “KV30 é ok. 


Control-Head 
Packer 


Type “KV8" 
Contro!-Head —— 
Packer 
Type — 
Packer 
Type “KAV" 
Control-Head . 
Anchor Packer 
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LTBI FRSON* (REG. U. S. PAT. OFF ) 
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THE GUIBERSON CORPORATION 


Type “KA” i ‘ ‘ a a3) DALLAS, TEXAS . ee 
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Personnel 


Problems 


in Offshore Drilling 


By CHARLES L. HENRY 


@ iL company executives ‘and engi- 
neers who are charged with the re- 
sponsibility of formulating the 
operating plans and policies of their 
respective company’s first venture in 
offshore exploration and development 
are faced with a bewildering amount 
of conflicting ideas and opinions based 
on limited experience and very few 
substantiated comparable facts. Quite 
naturally a company having adopted a 
certain plan of development will 
strongly defend its choice of opera- 
tion, especially if large investments 
in special equipment are involved. 

\t present there have been three 
general exploration plans: 

(1) Self-contained fixed drilling 
platforms with workers quarters on 
the main platform or separate islands. 

(2) Small drilling platforms serv- 
iced with auxiliary self-propelled ves- 
sels, 

(3) Small drilling platforms serv- 
iced with non-propelled barges de- 
pending on tugs for movement. 

Each has certain apparent economic 
advantages or disadvantages based on 
present day conditions and costs. 

Conversations with a limited num- 
ber of offshore operating personnel 
have led the writer to question if the 
human factor has been fully consid- 
ered in arriving at a decision. That it 
has been considered to a large degree 
is evidenced by the comfortable 
quarters, game and recreation rooms, / 
and good meals universally served off-! 
shore. This has long since been recog} 
nized by oil companies, however, as a 
“must” to reduced turnover and to the 
maintenance of a trained efficient work 
force at isolated locations. 

But on offshore work a new factor 
has been introduced. Generally speak- 
ing the present labor supply of trained 
tool pushers, drillers, and rough necks 
are “land lubbers.” A few had service 
at sea during the past war. Eventually 
a supply of amphibious workers may 
be developed. 

A casual limited attitude-survey by 
the writer, which is not conclusive, re- 
vealed certain psychological reactions 
of the workers to each plan. 


EXCLUSIVE 
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Those living on platforms appear to 
be most comfortable because they do 
not have to become accustomed to ihe 
roll and pitch of the ship. There seems 
to be ever present in some of their 
minds, however, the question of 
whether the weather will be too rough 
for them to be relieved safely on time. 
Those on barges depending on standby 
tugs do not seem to feel as secure as 
those on self-propelled vessels, even 
though they have become accustomed 
to living ‘on shipboard. Some pre- 
fer the discomforts of a self-propelled 
vessel simply because they fear or 
object to present methods of rough 
weather transfer of personnel from 
platform to relief vessel. 


To what degree or how seriously 
this may affect recruiting when a 
larger work force is required can only 
be determined by a representative 
study of the turnover rate and average 
tenure and by an attitude survey of 
workers on each plan of operations. 
A summary of reasons for leaving also 
should be determined from exit inter- 
views. Such studies would reveal some 
worthwhile facts and provide a guide 
for corrective measures. 

For example, if a survey indicates 
a strong preference (and a low turn- 


' over rate) for those living on a fixed 


platform, a small portable quarters 
island with a safe and satisfactory 
method of transfer may be an engi- 
neering solution to a psychological 
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condition and prove less costly in the 
overall picture. If such corrective steps 
are too costly, a job evaluation survey 
with incentive rates based on working 
and living conditions might be a more 
economical solution. 

Other current questions worth pon- 
dering are: will new coast guard regu- 
lations and the application of the 
Seaman Acts to oilfield operations 
make certain present practices more 
expensive than anticipated? 

A utilization survey of all present 
offshore workers and their various 
tasks may show the advisability of 
writing a new set of amphibious job 
titles for “The Occupational Diction- 
ary of Job Titles.” By properly defin- 
ing each job and “may do tasks” for 
each classification, it may be possible 
to avoid or circumvent misinterpreta- 
tions and misapplication of existing or 
new laws inducive to featherbedding. 

Another possibility worthy of in- 
vestigation is the use of davits and 
improved launching devices, so crew 
or standby boats can be removed from 
the water at the location and safely) 
launched when needed. This action 
releases standby crews for other work. 

New and improved portable plat- 
form designs and erection techniques 
may tip the balance in their favor 
when compared with the increasing 
cost of vessels and operating costs. 

The many factors involved and the 
few available facts point out the need 
for continued and more extensive re- 
search on the part of present and 
prospective operators before going all 
out on any one plan. The advisability 
of adopting a flexible plan that can be 
periodically changed to take advan- 
tage of new developments and econo- 
mies seems to be the best general 
policy to pursue at present. A united 
research program and an impartial 
evaluation of facts would promote 
quicker progress by eliminating dupli- 
cation of effort and repetition of costly 
practices. kk 





Welded Cross Forms Belt Guard Stiffener 





To reinforce the expanded metal 
mesh that formed the side of a belt 
guard on a power driven slush pump. 
two pieces of 114 x 114-in. angle iron 
were welded in the form of a cross and 
then welded to the angle-iron frame o! 
the guard. The mesh was then tack- 
welded to the cross at several points. 
to prevent vibration of the mesh. 

The reinforcement added materiall\ 
to the structural strength of the guard. 
allowing it to be lifted off for bel! 
replacement without twisting or dis- 
torting and thus tending to pull loose 
or warp the expanded mesh forminy 
the outer side of the device. 
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Check the side-circulating action of Larkin’s Geyser 
ones ... 
Check and compare its concrete-reinforced Bakelite 
guide... 
Check and compare its fabric-base high-impact molded 
Bakelite assembly with the precision-ground ball, which 
seats in a ground and lapped concave seat .. . 
Check and compare the overall built-in strength of this 
modern cementing shoe, and you will find the reason why 
the Larkin Geyser Float Shoe is generally accepted as the i A R K i hh 


stronger shoe for safer cementing. 


- Through Your Supply Store 


LARKIN PACKER CO., INC 
ST. LOUIS, MO. 
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Operations 


SS PRUCTURAL, stratigraphic, and res- 
ervoir conditions in the Trinidad oil 
fields are everywhere complicated and 
have an important bearing on exploi- 
tation, drilling, and production prac- 


*These are operations of U.B.O.T., The 
United British Oilfields of Trinidad, a subsidi- 
iry of the Royal Dutch Shell Group. 
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Oil derrick in Trinidad. 


in lrinidad- 


tice. Many difficulties have been 
surmounted and other problems are 
being tackled in the interests of safer 
and less costly operation. 


> Exploitation Areas. UBOT, Ltd., 
produces slightly more than 5,000,000 
bbl a year of crude from two main 
areas, Point Fortin—Parrylands and 


P 115.1 


EXCLUSIVE 


Penal (see map). At the present time 
both areas contribute about equal 
amounts of crude, varying in gravity 
from 0.86 to 0.99 (33 to 11 deg API). 

Point Fortin. Almost all production 
is obtained from Cruse Sands of 
Miocene age which occur in structures 
formed by faulting and folding 
against the main Los Bajos fault. This 
fault traverses the Southwestern 
peninsula of the island with an ap- 
proximate azimuth of 112°. Having 
a considerable horizontal displace- 
ment it is being regarded also as a 
possible feeder fault. North of the 
fault there is a heavily broken and 
imbricated crestal core from which 
the Miocene dips steeply at first and 
then gradually flattens out north- 
wards. The Cruse member consists of 
grey-green very fissile calcareous clay, 
and light-brown unconsolidated and 
very fine grained sands. Though the 
sands are very erratic in development, 
stray sand stringers being quite com- 
mon, at least four different oil-bearing 
groups can be established. Correla- 
tion is rendered difficult by the heavy 
subsidiary faulting associated with 
the main Los Bajos movement, and 
water levels are variable as the faults, 
even those with a small displacement. 
may form effective barriers to lateral 
fluid movement. 

South of the Los Bajos fault, i.e., the 
down-thrown side, the Morne L’Enfer 
series of Pliocene age, dip gently 
south to the Erin Syncline. The Morne 
L’Enfer consists mainly of coarse to 
fine grained, poorly cemented sand- 
stones with occasional beds of clay or 
silt. This series has a considerable 
thickness and production of light 
paraffinic crude has been obtained 
just south of the fault. 

Parrylands. This area, north of the 
Point Fortin productive area, is a 
gentle anticline whose NE-SW axis 
follows the general structural trend of 
the island. Here also production is 
limited to the Miocene. The Cruse 
series, as described above, are present 
and considerable production has also 
been derived from the shallower For- 
est sands. In these fine grained sands 
development is also extremely erratic 
and there is a great diversity of water 
levels. 

Penal. In the Penal field, production 
is obtained from Oligocene and Mio- 
cene. The Oligocene structure is a 
plunging anticline which is uncon- 
formably overlain by the sandy Mio- 
cene strata. The crest of the buried 
anticline is at a depth of about 4000 
ft. The reservoir rock in the Oligo- 
cene is the prolific Herrera sandstone, 
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FACTORY SALES REPRESENTATIVES 
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EXCLUSIVE DISTRIBUTOR, SALES, PARTS, SERVICE 
PARTS DEPOTS 


FACTORY SERVICE REPRESENTATIVES 


FACTORY BRANCH PARTS DEPOTS AND SERVICE 
DEALERS—FACTORY TRAINED SERVICE 
REPRESENTATIVES 


AIR SERVICE REPRESENTATIVE 
PILOT-SERVICEMAN 








Factory Sales Representatives 
Arkansas, East Texas, Louisiana, Missis- 
sippi— H. V. FRAZEE, P. O. Box 1555, 
Shreveport, La. Phone 2-1867. 

Texas Panhandle, Oklahoma, Kansas—J. 
V. WINTLE, P. O. Box 497, Tulsa, Okla. 
Rhone 3-2882. 

South Texas—JACK LIGON, 3524 Univer- 
sity Blvd., Houston, Texas. Phone Madison 
2-4236. 

West Texas, Southern New Mexico—V. M. 
Ligon, 610 Cuthbert St., Midland, Texas. 
Phone 2182. 

Rocky Mountain and Western Canada— 
RUSSEL MOORE, P. O. Box 2490, Casper, 
Wyoming. Phone 4170, Home 2063-M. 
IMigois, Kentucky, Michigan — EARL 
MARKHAM, General Delivery, Carmi, Ill. 
Phone 570-J. 

Northwest Texas, Northern New Mexico— 
EARL MARKHAM, 2403 Broadway, Lub- 
bock, Texas. Phone 2-3865. 

ARNOLD CURETON, 10054 Inwood Rd., 
Dallas, Texas. Phone Emerson 6-3986. 
Wichita Falls, Office—AUBREY A. WIL- 
SON and B. A. McCULLAH. Ph. L. D. 11 
and 2-2154. 

Exclusive Distributor, Sales, 

Parts and Service 

Power Rig & Equipment Co., 5141 Ana- 
heim-Telegraph Road, Los Angeles, Cali- 
fornia. Phone Angelus-33851. 

Power Rig & Equipment Co., Bakersfield, 


California. 
* Export Sales Agents 


Guy E. Daniels, 30 Rockefeller Plaza, New 
York. Phone Plaza 7-3276. 

Langley y Cia, Corrientes 1115, Buenos 
Aires, Argentina, TA-35, Libertad 9535. 
Parts Depots 

Mid-Continent Supply Co., Odessa, Texas. 
Phone 522 and L. D. 7. 

Mid-Continent Supply Co., Laurel, Miss. 
Phone 1334. 

Mid-Continent Supply Co., Brookhaven, 
Miss. Phone 1138. 

Houston Oil Field Machinery Co., Houma, 
Louisiana. 

Mid-Continent Supply Co., New Iberia, La. 
Phone 2061-J. 

Jones & Laughlin Supply Co., Salem, Ill. 
Phone 370. 


Factory Service 
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D. E. Miles, Service Manager, Wichita 


Falls, Texas. Ph. L. D. 11, 2-2154 or 4071. 
C. F. Davidson, 1409 Willow St., Duncan, 
Okla. Phone 1603. 

L. D. Gregory, Odessa, Texas. Phone 2943, 
9161 or L. D. 18. 

L. N. Gregory, Box 767, Kermit, Texas. 
Phone 44, or 630-J, Pecos, Texas. 

D. H. Gregory, Houma, La. Phone 1033-R. 


H. T. Berndt, 4821 Blundell, Corpus 
Christi, Texas. Phone 3-0331. 


Ed. W. Smithson, Great Bend, Kansas. 
Phone 5437. 


Air Service Representative 
Pilot-Serviceman 

L. A. Gosden, Wichita Falls, Texas. L.D.11 
and 2-2154. 

Factory Branch Parts Depots and 
Service Dealers—Factory Trained 
Service Representatives 

Jack Anderson Engine Co., Kilgore, Texas. 
Phone 7. 

Empire Machinery Co., Ltd., Odessa, Texas. 
Phone 9161 or L. D. 18. 

Dixie Iron Works, 70 Kentucky St., Alice, 
Texas. Phone 1466-7. . 
Gehring Equipment Co., 1701 Yellowstone 
Ave., Casper, Wyo. Phone 4170. 

C & W Machine Works, Great Bend, Ken- 
sas. Phone 5437. 

George W. Blandin Co., 1106 7th St., 
Wichita Falls, Texas. Phone 8700. 

L & H Machine Works, 2205 Quitman St., 
Houston, Texas. Phone Charter 4-2581. 

T & R Oil Field Machine & Supply, Carmi, 
Illinois. Phone 570-J. 

Superior Iron Works & Supply Co., 1202 
Marshall St., Shreveport, La. Box 108. 
Phone 3-1661. 

Federal Supply & Machinery Co., Winfield, 
Kansas. Phone 488. 

John C, Burge, Inc., 2800 South High St., 
Oklahoma City, Okla. Phone 62-5515. 



























SERVICE . . . a complete nation- 
wide service involving factory 
trained service representatives, 
parts depots, sales representatives 
and air service is another impor- 
tant advantage you have when 
you buy a Wilson Rig. 


Wilson is at your service where- 


ever you are! 





MANUFACTURING COMPANY, inc. 


WICHITA FALLS e TEXAS 











a coarse grained, calcareous sand- 
stone, easily recognizable by its “pep- 
per-and-salt” appearance. Two groups 
of sands can be distinguished in the 
main area and though they have more 
persistent characteristics than the 
Cruse sands, thicknesses vary consid- 
erably. This coupled with extensive 
faulting has made exploitation diffi- 
cult. 

The overlying Miocene is repre- 
sented by the Moruga sand series, 
which is considered the time equiva- 
lent of the Cruse and Forest series. 
The series consists mainly of very 
fine grained poorly-consolidated sands 
with intercalations of clay and sandy 
clay, and is essentially deltaic in ori- 
gin with consequent thickness varia- 
tions, and diversity of water tables 
requiring extremely careful correla- 
tion. 


> Reservoir Conditions. Coupled 
with these difficult structural condi- 
tions there are also abnormal reser- 
voir pressures. The initial reservoir 
pressures of the Cruse sands are 40 
to 50 per cent in excess of normal 
hydrostatic pressure and require the 
use of mud weights up to 120 lb per 
cu ft (16 lb per gal). In these sands 
the rate of decline in production is 
very high. The average initial pro- 
duction is usually 200 bbl per day, but 
the decline in the first month is in the 
order of 30 per cent, the percentage 
decline decreasing therafter. 

In Penal, the Miocene sands are 
usually low pressure, being put 
straight to pump upon completion. 
The deeper Oligocene Herrera sands 
have initial reservoir pressures 80 per 
cent to 100 per cent in excess of nor- 
mal hydrostatic pressure, frequently 


requiring mud weights as high as 145 
lb per cu ft (18.7 lb per gal). Permea- 
bility of the sand is in the order of 
400 md and the porosity about 25 per 
cent. Initial productions of up to 1500 
bbl per day have been obtained with 
a monthly decline of 2 to 3 per cent. 

All the fields are of the dissolved 
gas drive type, although in the Penal 
Herrera sand the possibility of an 
advancing edgewater is not definitely 
excluded in all blocks. 


>» Exploitation Policy. Because of 
the complex structural and _strati- 
graphical conditions in the Point 
Fortin-Parrylands area it has proved 
difficult to determine the relationship 
between spacing, ultimate recovery, 
and profit. The erratic nature of the 
sand development indicates that close 
spacing is necessary to avoid missing 
any productive areas. This fact has 
had to be balanced with that of de- 
velopment cost, which rises rapidly 
with closer spacing. 

Where two or more productive 
sands are present in the section, it is 
usual to exploit them separately with 
twin wells. The productive section is 
generally so thick (1500-2500 ft), 
pressures in the various intervals so 
different, and sand trouble so serious 
that dual completions are not consid- 
ered economic. Where it is suspected 
that a twin well will be required, a 
special dual foundation is prepared 
with two cellars 10 ft apart and the 
derrick mounted over steel guide rails. 
After completion of the parent well 
the derrick is raised onto 2 steel 
rollers and skidded 10 ft to the twin 
cellar, 10 ft inserts being placed in 
steam, mud, and water lines. The op- 
eration is simple and from the com- 


Map of field area in Trinidad. 
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pletion of the parent well to spudding 
of the twin well takes about 24 hrs. 

Because of the higher degree oi 
connection and the greater continuity 
of the sandstone, it has been possibl 
to exploit the Penal Herrera forma 
tion on relatively wide spacing. Wher: 
this is considered to be insufficient 
due to structural considerations, a 5 
spot is drilled to complete the drain. 
age. The lower and more prolific sand 
is initially taken into production, leay 
ing the upper, more clayey sand to be 
exploited later. It has been possible 
to maintain much closer control ol 
the Penal Herrera reservoir in order 
to obtain maximum recovery. Bottom 
hole pressure surveys are carried out 
at regular intervals, and gas-oil ratios 
are restricted by agreement with com- 
petitors. 


> Drilling. The story of drilling 
technique in Trinidad is largely one of 
mud control. The formations pene- 
trated in normal exploitation wells 
are generally soft to medium hard and 
drag bits are used almost throughout. 
However, the presence of heaving 
shale, gassy shale, low pressure zones 
immediately overlying high pressure 
zones and vice versa has necessitated 
very careful mud control, a fact which 
is reflected in drilling costs, of which 
mud and mud treating chemicals are 
responsible for some 15 per cent to 20 
per cent. Continual research is going 
on to improve mud control and re- 
duce the costs. The ability to carry 
7000 ft of open hole may easily be 
considered something of an achieve- 
ment. 

Wells are spudded with 85 io 90-lb 
mud prepared from Cruse clay, which 
can be dug from a convenient outcrop 
in the field. At the expected top of ihe 
Cruse producing formation this mud 
is replaced by 105-lb limestone mud. 
which is slowly built up to 112-lb as 
the drilling proceeds. For muds above 
this weight it is considered preferable 
to add barytes, which gives a larger 
increase in mud weight per unit in- 
crease in concentration of inert solids. 
The use of locally available limestone 
was developed to reduce the use of 
very costly imported barytes. The 
limestone fineness specification is 85 
per cent through 100 mesh (ASTM). 
At first it was considered that the 
coarser particles might cause difli- 
culty by settling out, but it was found 
that this did not occur provided vis- 
cosities were not allowed to fall below 
1.6 (i.e., 2214 sec Marsh funnel). The 
use of limestone gives an estimated 
saving of Tr. $80,000 per year. 
> Mud Cooling Unit. A develop- 
ment in Trinidad mud control has 
been the use of mud coolers. In deeper 
wells, particularly in the Penal area. 
it was observed that at flow line tem- 
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Report or 
THE PURE OIL COMPANY'S 


West Poison Soider Wildeat 


“Wworip DEEPEST PRODUCER 


| This important new producer was brought in flowing 900 
r barrels of 43-gravity oil per day from a total depth of 


Ns 14,309 feet. 
J 


\ 4" ie 27%" NATIONAL SEAMLESS DRILL PIPE 
L~ National Seamless 44%” O.D., Grade “E” Drill Pipe was 











used to reach a depth of 13, S41’. 

National Seamless 2%” O.D., Grade “E” External Upset 
Drill Pipe was used to reach the total depth of 14,309’, and 
with no fishing jobs or laying down of joints. 


13%” NATIONAL SEAMLESS CASING 


LN | A string of 13%” O.D. National Seamless 68 Ib., J-55 
Casing was set at 3,198’ depth. 
/ 


cian OP 


3 


” — SEAMLESS CASING 


A combination string of 7” O.D. National Seamless N-80 
Casing, upper part internal upset and lower part regular, 
29, 32, and 35 lbs., was set at 13,791’ depth. 


el 


| 


Sy 


) 5” a SEAMLESS CASING 
he 536’ of 5” O.D. National Seamless, N-80 Casing (liner) 


IN . was set at depth interval 13,651’ to 14,187’. 
—F 


" , and, 2/2" NATIONAL SEAMLESS TUBING 


A combination string of 2” and 2” National Seamless 
\ N-80 Tubing was run to a depth of 13,582’ to permit pro- 
/ el ducing from below a production packer set at 13,551’. 


YOMING takes the spotlight as to location—Pure Oil is credited 

with a major accomplishment in the industry, and, NATIONAL 
drill pipe, casing, and tubing furnish the evidence of advanced ma- 
terials, in establishing this new record for deep production. Once 
again, a combination of skill in the design of well strings, expert 
supervision on the job, and sound reliable materials demonstrate 
the progress within and leadership of the American Oil Industry. 
For complete information on National Seamless drill pipe, casing, 
and tubing, write National Tube Company, Frick Building, Pitts- 
burgh 19, Pa., for Bulletin No. 15. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Pure Oil Company’s West Poison Spider Wildcat, 
located on the Eastern flank of Wind River Basin, 
Natrona County, Wyoming. 
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peratures over 55°C, the mud flush 
did not react or reacted only very 
temporarily to the normal viscosity 
reducing chemicals. Tests with mud 
coolers were therefore made and it was 
found that by using a cooler in which 
the mud flowed through 500 ft of 6-in. 
line pipe (see drawing) immersed in 
water, a flow line temperature reduc- 
tion of 11 C was effected. The water 
is circulated at 350 bbl per hr through 
a 114-in. perforated pipe and cooled 
by spraying in the air. The mud is 
circulated through the cooler by a 12- 
in. x 634-in. x 14-in. pump at 180 bbl 
per hr. 

These mud coolers are now stan- 
dard equipment on all UBOT wells 
drilling below 5500 ft. An estimate on 
one deep test well drilled to 11,042 
ft revealed an economy in mud costs 
of Tr. $2700 per month. 

The high mud weights required 
have delayed the use of oil base and 
oil emulsion muds in Trinidad, but 
laboratory tests have been in con- 
tinual progress and the first field test 
with oil base mud was initiated this 
year. 


>» Casing Scheme and Completion 
Practice. UBOT, Ltd., has had sev- 
eral changes in casing scheme mainly 
due to advances in mud control which 
have made possible the carrying of 
greater lengths of open hole and 
smaller clearances between casing and 
hole size. The present scheme for 
exploitation wells to amaximum depth 
of 5000 ft is to run 400 ft of 103/-in. 
conductor casing in 1334-in. hole, 
and to cement to the surface. For gun 
perforated completions the water shut- 
off is usually 514-in. 15.5-Ib J-55 cas- 
ing, cemented as required, in 714-in. 
hole. Where a liner is to be hung it is 
usual to cement a 7-in. 23-lb J-55 
water shut-off string in 954-in. hole. 
For exploration and deep exploita- 
tion wells a 16-in. 65-lb H-40 conduc- 
tor is run to 400 ft in 22-in. hole and 
1084-in. 51-lb N-80 is run as a pro- 
tective string down to 4000 ft. The 
completion string is 7-in. or 514-in. as 
required. In Penal, due to the higher 
pressures encountered and the in- 





Production in Trinidad. 
Thousands of Bbl 
Year Annual Daily Average 
1938 ee 48.59 
1939 _ 19,270 52.79 
1940 sain SE 60.73 
194] . 20,506 56.18 
1942 _ 22,069 60.46 
1943 21,385 58.59 
1944. 22,139 60.49 
1945 + 24,158 57.95 
1946 20,233 55.43 
1947 20,330 55.70 
Abstracted from The Petroleum Data 
Book, Second Edition. 
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Mud cooler for drilling wells. 


creased possibility of a blow out, it 
is practice to cement 1000 ft of 1034- 
in. casing to the surface. 


Oil strings gun perforated with 3 
or 4 shots per ft are the standard 
completion in Penal Herrera wells 
where the sand is sufficiently well 
cemented to prevent sand trouble. In 
the Point Fortin-Parrylands area, wells 
have been completed in a large variety 
of ways in attempts to overcome the 
local difficulties of: 

a. use of heavy muds, 

b. very fine sand conditions, 

c. subsurface conditions that fre- 
quently require bottom plugs 
and in some cases means of ex- 
cluding intermediate water. 


Slotted liners or wire-wrapped 
screen with openings from .030-in. to 
.006-in. gage have been used though 
the most popular has been locally 
slotted pipe with .014-in. gage. It has 
been general practice to wash and 
hang liners with the Hughes-Brown 
method. However, due to the difficulty 
in obtaining suitably slotted or wire- 
wrapped screen and because of the 
increasing occurrence of edge and in- 
termediate water as drilling outsteps 
further down-dip, it is now usual to 
prefer gun perforated completions 
on account of lower initial cost and 
ease of subsequent repair. 


> Exploration Drilling. Although 
UBOT’s production has been main- 
tained at about 15,000 bbl per day 
for a number of years, additional re- 
serves are urgently required and te 
this end an active exploration pro- 
gram is in progress. Up to 1942 pro- 
duction had been almost entirely from 
Miocene beds, but in that year the 


first Oligocene producer was brought 
in and attention was focused on the 
Herrera sandstones. Since then much 
exploitation work in Penal (the dis- 
covery area) has been carried out. 
The wartime need for increased pro- 
duction and steel conservation not 
only depleted proven reserves, but 
also restricted any comprehensive ex- 
ploration policy. However, at the end 
of the war an exploration program 
was drawn up and 2 of the 6 drilling 
strings are scheduled for wildcatting. 
Moreover, certain normal Miocene 
exploitation wells in the Parrylands 
area are being continued down to Pre- 
Miocene beds in order to furnish 
palaeontological data and knowledge 
of the Pre-Miocene topography. 


So far the search for Herrera oil. 
elsewhere than in Penal, has not been 
all that was hoped for. Seven explora- 
tion wells drilled by UBOT and com- 
petitors failed to find commercial 
Pre-Miocene production. The major 
exploration difficulty is that the sub- 
surface conditions frequently bear 
little relation to the surface indica- 
tions and they can therefore only be 
proved by drilling. This coupled with 
palaeontological and lithological dif- 
ficulties due to reworked fauna, ab- 
rupt facies changes, and mud volcano 
action are making the search for oil 
very expensive. 

One of the main prospects is the 
Oligocene, and UBOT has a number 
of locations scheduled to investigate 
further such prospects in 1949. I refer 
to possibilities about which very little 
at present is known, and have still to 
be investigated. A deep test well is 
now being drilled in the Parrylands 


area. ke *& & 
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@ If it is, Free Pumping is your low-cost answer. The Fluid This is just another of the many ways in which Free Pumping 
Power that surfaces and seats your bottom hole pump by reduces your pumping operating costs and helps to maintain 
the turn of a valve makes light work of paraffin removal. It your production. 

reduces an expensive operation to a routine chore performed 


For inf ion about Free P ing and a simple soluti 
by your pumper while carrying on his regular lease work. ee Coke ik 


to your paraffin problems, call your local Kobe representa- 
The field photograph above shows the simplicity of remov- tive. Do it today! 


ing wax from the production tubing of the Free Pumping 


system. The pumper is placing a Kobe Soluble Plug in the 
injector. By directing the oil pressure down the tubing, the 
plug is forced through the paraffin zone The wax dislodged 
from the walls of the tubing by the plug is then pumped 
Wy 


out with the production oil. The plug, being soluble in oil, 
dissolves. It’s that easy! 


KOBE, INC. General Offices: Huntington Park, California, Division and 
District Offices. Avenal, Bakersfield and Ventura, California, Rangely, 
Colorado, Oklahoma City and Tulsa, Okla , Brownfield. Corpus Christi, 
Houston, Longview, Odessa and Wichita Falls, Texas, Brookhaven, 
Mississippi, Hobbs, New Mexico, Great Bend, Kansas, New York City 


ONE OF THES NDUSTRIES 





THESE ARE THE DAYS OF FREE PUMPING 











TRENDS IN SEISMIC AND GRAVIMETER WORK 
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Chert shows number of seismograph and gravimeter parties operating in the United States since 1938. While there are differ- 
ences between these data and those supplied by the Interstate Oi] Compact Commission, the trends shown here are significant. 
The chart was supplied to The Petroleum Date Book through the courtesy of the Gulf Oil Corporation, Research Laboratory. 
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FOREIGN GEOPHYSICAL ACTIVITY IN 1947 IN CREW MONTHS* 
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*For the most part the figures are actual; in a few cases, they 
reason to believe crews operated, but sufficient information is not available to hazard an estimate at the extent of activity. 


Souree: American Association of Petroleum Geologists. 





Seismic Gravity Magnet Electrical Country Seismic Gravity Magnet Electrical 
ios ask Se kidacde 11 5 0 0 ETT OE 0 9 0 0 
CONAGA...6.icceeees ED 43 7 0 a 10(f) 20(t) 0 0 
rrr 106 39 0 12 Ee 22 12 0 0 
Nicaragua........... 12 0 0 0 Le een (f) (7) (f) (Tt) 
OS ae ee 8 47 10 0 ae ee 28 28 4 0 
| See 8 16 3 0 Morocco............ (t) (f) 0 (ft) 
oo ire (Tt) (T) 0 0 PENNIES. taya a Sehng 8. 0 12 0 6 
Venezuela........... 321 159 9 0 | rrr (t) (t) 0 0 
Colombia............ 133 72 5 0 Es ears ic Na ciereutiala 7 7 7 0 
LS eee 3 29 29 0 i ie a uk a 0 4 4 0 
Serer 8 4 0 0 ROMOMOR............ 0 3 3 0 
Areenting . 6.60650. 80( tT) 40(T) 0 0 Trans-Jordan........ 0 3 3 0 
fe 24 0 0 0 i acti 4 0 0 0 
ee 24 0 0 0 Trucial Oman........ 0 16 16 0 
OS: ee 12(t) 0 0 0 Co Lo A tes ee 6 2 2 0 
Netherlands......... 15(f) 20(T) 0 0 Ee eee eee 0 0 0 0 
SR ee ee oe t) (fT) 0 (ft) RE ote hrc karaoke (Tt) 0 0 0 
ree 30(T) 0 0 0 ee eee 20(T) 0 0 0 
EROTTERTEE . 6c.c0,s <08oss0hees 12 12 0 0 RIND oo siceiosc 4 si5- 930 6,00 0 12 12 0 
eS eid sain 12(T) 0 0 0 EE rere 0 18 18 0 





are estimated. In those cases marked only by a (f) there is good 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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A.C.SMITH 
ROCK BITS 


NORE 
for A faster, straighter, full gauge hole. 


TYPE DDT 


TYPE K-2P 


There are 11 types of H.C. Smith Rock Bits — each 
with specially designed teeth to drill specific formations. 
You get faster, straighter, full gauge hole by choosing the 
H.C. Smith Rock Bit with the right tooth design 

for the formation encountered. 
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United States petroleum reserves situation. (Revised 1947) 
(Crude oil and condensates) (All barrels in millions) 
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| Reported | New field | Extensions Total Allocation Plus Adjusted | Adjusted 
Year | reserve discoveries t and reserves Production | of extensions| new field oil dis- reserve 
| inventory revisions t added ¢ and discoveriest | coveriest inventory 
| January 1f revisions : January 1 
1935 | 12,177 950 270 1,220 997 1,375 950 2,325 19,211 
1936 | 12,400 850 913 1,763 1,100 1,455 850 2,305 20,539 
1937 | 13,063 929 2,793 3,722 1,278 1,700 929 2,629 21,744 
1938 15,507 810 2,244 3,054 1,213 2,110 810 2,920 23,095 
1939 17,348 341 2,058 2,399 1,264 2,035 341 2,376 24,802 
1940 18,483 286 1,607 1,893 1,352 1,650 286 1,936 25,914 
1941 19,024 430 1,539 1,969 1,404 1,320 430 1,750 26,498 
1942 | 19,589 260 1,619 1,879 1,385 1,085 260 1,345 26,844 
1943 20,083 282 1,202 1,484 1,503 865 282 1,147 26,804 
1944 20,065 511 1,556 2,067 1,678 691 511 1,202 26,448 
1945 20,453 420 1,690 2,110 1,737 705 420 1,125 25,972 
1946 20,826 349 2,514 2,863 1,740 365 349 714 25,360 
1947® 21,949 525 2,735 3,260 1,865 350* 525 875 24,334 
1948® 23,344 23,344 
Total 
1935 aad 6,943 22,740 29,683 18,516 15,706 6,943 22,649 
Method A§ Method Bt 
Reserves inventory January 1, 1935................ 12,177,000,000 19,211,000,000 
litle a bi A dedi aad <erainaeg-anes one 29,683,000,000 22,649,000,000 
EE Eh 5 na lh nah Se REM 4 ARRAS. 66 41,860,000,000 41,860,000,000 
I SURE nachna eens eee sbenioks ese 18,516,000,000 18,516,000,000 
Reserves inventory January 1, 1948................ 23,344,000,000 23,344,000,000 
*Provides for subsequent extensions and revisions in estimates. 
tBy A.P.I. Reserves Committee—1947 estimate by author. 
{Crediting extensions and revisions to original discovery years. 
§Crediting extensions and revisions currently. 
®Preliminary estimates. 
Source: H. J. Struth, The Petroleum Engineer, January, 1948. 
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Greater discoveries have been accompanied by moderately lower expenditures per well. Increased development drilling, 
encouraged by higher prices, is expected to bring further reduction in unit costs. 


From Te Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry 
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this “CARDWELL” combination 
drilling and servicing rig 


Model H, Model K 
and Model R are rec- 
ommended for drill- 
ing to 2,500, 3,500 
and 4,500 feet re- 
spectively with 412” 
drill pipe. 


All three models can 
be converted to cable 
tool operations by 
changing from rotary 
to spudder, 


- 


Model R is available 
with beam assembly 
for cable tool drill- 
ing, servicing, and 
pumping pofentials. 


DOES MORE JOBS 


MAKES MORE PROFITS 


The profit advantage of this “Cardwell” rig is its 
versatility. This combination rig can be equipped 
to do every kind of rotary or cable tool drilling 
and servicing job, and its performance is always 
outstanding. 


Hundreds of operators have proved the “Cardwell” 
rig is a money-maker because of its fast operating 
speed, minimum haulage costs and extremely low 
maintenance expense. 


There are three sizes of “Cardwell’’ combination 
rigs to fit your requirements. Write for complete 
information. 


ARDWELL MFG.(0.|NC. 


P. O. Drawer 2001 ... Long Distance Telephones 128—129—130 
Cable Address: ‘ALL STEEL,” Wichita — “CARDSTEEL,” New York 
Wichita, Kansas, U.S.A. 
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Role of Research in Oil Production” 


By E. G. GAYLORD? 


A greater reservoir of fundamental knowledge 


needed for efficient research and development 


> Introduction. This paper has in 
its title two words which it might be 
well to define so that we shall be sure 
to understand one another. The first 
of these is “research,” which we be- 
lieve can be defined as any effort by 
which we acquire new knowledge. 
Two kinds of research are generally 
recognized: 1, basic or fundamental; 
and, 2, applied. The first of these im- 
plies the means by which we extend 
the general fund of basic knowledge 
without regard to the immediate ap- 
plication of that knowledge. Applied 
research uses the general fund of basic 
knowledge for direct application to 


specific problems, such as developing 
new or improved methods or prod- 
ucts. The second word in our title 
which we wish to define, at least for 
the purpose of this paper, is “produc- 
tion.” Here it is used, in its broad 
sense, to include exploration or the 


finding of oil, and drilling, as well as 
the actual recovery of oil from the 
éarth. 


During the past two decades re- 
search related to the production of oil 
has grown from a feeble beginning 
into a major effort. Some of this re- 
search now is, and much more should 
be, of a fundamental nature. Of neces- 


sity, however, the majority of the 
work is applied research directed to- 
ward the development of new methods 
and tools, or toward the improvement 
of the present ones, for the finding of 


and recovering of crude oil, natural 
gas, and gasoline from the under- 
ground pools nature has provided. 
Concurrently, of course, extensive 
technical service work is being done, 
at both low and high technical levels, 
to maintain maximum efficiencies in 


our present methods, but this paper is 
not concerned with this aspect of labo- 
ratory work. 


*Presented before annual meeting of Ameri- 
can meeting of American Petroleum Institute, 
Chicago, Illinois, November 9, 1948. 

fCalifornia Research Corporation, San Fran- 
cisco, California, 
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>» Need for Research. With the 
definition of research given in the 
opening paragraph in mind, it is evi- 
dent that research is needed, and that 
it can be justified most readily when- 
ever it is recognized that certain in- 
formation or know-how is _ lacking 
which in ultimate objective will make 
it possible to do more things easier, 
quicker, and cheaper. Ever since the 
industrial revolution, and more par- 
ticularly since World War I, our na- 
tion has led all others in applied 
research and development. The result 
has been the mass production of many 
new and improved articles of comfort 
and convenience available to every- 
one. Our nation is well-known for, and 
can be justifiably proud of, the high 
standard of living which these con- 
tributions have made possible. 

Although given less consideration 
by industry in the past, fundamental 
research has demonstrated its poten- 
tialities, most forcibly perhaps with 
the atom bomb which grew out of 
academic investigations of Becquerel, 
Madame Curie, and others—started 
even before the turn of the century. 
Here, however, applied research took 
over, once the potentialities of the fun- 
damental idea became known, viz., 
that the atom could be split in a chain 
reaction, with release of tremendous 
amount of energy per unit of mass. 

In order that applied research may 
have adequate scientific foundations 
for advancement, it is essential that 
fundamental research have a promi- 
nent place in an industrial program. 
Too often research organizations are 
cluttered up with attempts at improv- 
ing some relatively insignificant proc- 
ess or “gadget,” with the result that 
these efforts in the aggregate are more 
than those directed toward the more 
important objective of making some 
fundamental or outstanding advance 
in an industry. © 

Competition such as exists in our 
industries stimulates research, and 


leads to improved practices and 
economies of operation. Just as the 
automobile of today is vastly im- 
proved in comfort and performance 
over the one of 20 years ago, so today 
are our exploration, drilling, and 
production methods and tools vastly 
improved through research. 

Developments resulting from re- 
search, however, often increase the 
requirements for certain raw materials 
by increasing their utility. In the oil 
industry the demand for petroleum 
products has increased to an unprece- 
dented high level, and has caused us 
to take a critical look at our supply of 
raw materials—our underground re- 
serves. According to recent estimates, 
the demand this winter will reach ap- 
proximately 6,000,000 bbl per day of 
crude-oil and natural-gas liquids plus 
imports, and the demand may be ex- 
pected to increase. 

New reserves are becoming increas- 
ingly difficult to find and more expen- 
sive to exploit domestically. Based on 
American Petroleum Institute figures, 
more oil was produced in 1947 than 
was added to our reserve by the dis- 
covery of new pools and extensions to 
old pools. This situation is not yet 
too alarming; but, if the American 
oil industry is to continue to meet the 
major part of the high demand for 
crude oil from domestic sources and 
maintain a strategic supply in the 
event of national emergency, one or 
all of the following must be done: 

a. Find new reserves through the 
development of new and better ex- 
ploration tools and more economical 
exploitation methods. 

b. Develop new methods to obtain 
more oil from known reservoirs than 
is possible at present. 

c. Develop synthetic liquid fuels. 

d. Develop methods for the eco- 
nomic mining of vast oil-shale de- 
posits. 

Achievement of these broad objec- 
tives is the goal of production re- 
search by the oil industry and other 
interested agencies. The incentives for 
achievement of these objectives are 
considerable and, in turn, justify ex- 
panded expenditures for production 
research. 

For example, last year in excess of 
9500 unproductive wells were drilled 
in the United States out of a total of 
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The “Oilwell” 
brass polished rod jacket assembly 
offers a practical, economical method 
for protecting steel polished rods. 


TEEL polished rods are often subjected to contact with 
S corrosive well fluids. On the up stroke, a section of 
the polished rod with a film of corrosive fluid on it is 
exposed to the atmosphere. This exposure results in a 
destructive oxidizing chemical process which corrodes 
and pits the polished rod. 

The “Oilwell” Brass Polished Rod Jacket, highly re- 
sistant to corrosion, protects the steel polished rod from 
exposure to the atmosphere. It does not carry any of the 
well load. 


ADVANTAGES OF THE JACKET ASSEMBLY 


This Polished Rod Jacket Assembly used with carbon 
steel polished rods has the following outstanding ad- 
vantages—(1) the steel polished rod and brass jacket 
combination costs less than solid brass polished rods and 
is considerably stronger, (2) use of the jacket prevents 
frequent replacement of unprotected steel polished rods, 
(3) rapid wear of stuffing box packing due to corroded 
and pitted polished rods is also prevented, (4) the 
jacket is threaded on both ends and can be reversed — 
this feature, together with the ability to raise and lower 
the jacket on the polished rod, allows a wide distribution 
of wear throughout the length of the jacket during its 
service life—and (5) the space between the brass jacket 
and the steel polished rod is sealed by a single ring of 
regular stuffing-box packing. 


JACKET SPECIFICATIONS 








Nominal Polished 
Part No. ize Rod Size 
O.D. x Légth. 

M-61-24-2 1-34” x 4’ 1-14” 
M-61-24-3 1-34” x 5’ 1-14” 
M-61-24-4 1-34” x 6’ 1-14” 
M-61-24-5 1-34” x 7’ 1-14” 
M-61-24-8 1-14” x 4’ 1-4” 
M-61-24-9 16” = 1-4” 
M-61-24-10 1-14” x 6’ 1-14” 
M-61-24-11 1-44” x 7’ 1-14” 





M-61-22 Body 
M-61-23 Gland 


M-61-22-1 Body 
M-61-23-1 Gland 





Clamp for 1-4” Polished Rod and 1-'4” O.D. Jackets. 
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Clamp for 1-4” Polished Rod and 1-%” O.D. Jackets. 


Contact your nearest “Oilwell” representative and ask for 


the latest Jacket Assembly Bulletin"No. J4-148. 
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OIL WELL 
Execulive Offices—— DALLAS, TEXAS 
Export Division Office 

30 ROCKEFELLER PLAZA 

NEW YORK 20, N. Y. 
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approximately 33,000, i.e., roughly 
one-third. Although some of these un- 
productive wells may have cost as 
much as $500,000, one may conserva- 
tively estimate the average cost to be 
on the order of $30,000. Thus expen- 
ditures approaching 300 million dol- 
lars were made by the oil industry in 
1947 in unsuccessful attempts to dis- 
cover new reserves. Despite the many 
advances in geologic and geophysical 
prospecting methods, penetration of 
the earth by a drilling bit is still the 
only reliable (and very costly) meth- 
od available to prospect for petroleum 
reserves; and even that method has 
failed under unusual circumstances. 
Part of the lack of success may be at- 
tributed to drilling difficulties. Even 
those wells which were completed as 
oil producers added, on the average, 
only 100,000 bbl each to the nation’s 
reserves, whereas hundreds of wells 
exist today which have produced 10 
times that amount. From the forego- 


ing one must conclude that the success 
in exploring for oil was not outstand- 
ing in 1947. An annual expenditure of 


at least $10,000,000, representing only 
} per cent of the cost of dry holes, 
would seem easily justified to provide 
operating geologists, geophysicists, 
and drilling engineers with speedier, 


cheaper, and more reliable tools, or 
with interpretive methods for present 
tools, to facilitate the exploration of 


the remaining possible oil-productive 
areas of the United States. 

According to API statistics, domes- 
tic reserves on January 1, 1948, were 
estimated at 21.5 billion barrels. 
When this reserve is added to all the 
oil produced in the United States to 
January 1948, the total is approxi- 
mately 56 billion barre!s. Laboratory 
and field studies indicate that, even 
with the improved recovery methods 
in use today, there will be left under- 
ground as uneconomic, on the aver- 
age, at least half of the oil originally 
in place. One might estimate, there- 
fore, that at least 60 billion barrels of 
oil will remain underground in known 
oil fields as unrecoverable unless some 
new and economically feasible con- 
trolled methods are developed and 
used to augment and stimulate the 
native energy in these reservoirs. If 
only 10 per cent of this oil could be 
rendered economically recoverable by 
intensive and extensive research, more 
than 6 billion barrels of oil might be 
added to the nation’s reserve. Assum- 
ing that only 1 per cent of the value 
of this increased reserve at $2.00 per 
barrel is spent on research over ihe 
next 5 years, the annual expenditures 
would be on the order of $25,000,000. 
> Scope of Research. Total ex- 
penditures on research and develop- 
ment projects in the United States in 
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1937 by the federal government, in- 
dustry, universities, and others 
amounted to 238 million dollars. By 
1947 these expenditures had increased 
almost 6-fold to 1 billion 385 million 
dollars. 


During the same period money 
spent by industrial organizations on 
their own behalf increased nearly 
5-fold, from 160 to 750 million dollars 
annually. In addition, in 1947 indus- 
trial laboratories undertook, under 
contract, about 350 million dollars of 
the federal government’s total pro- 
gram of 550 million dollars for re- 
search and development. Thus last 
year industry was doing research and 
development work at an annual rate 
of about 1 billion 100 million dollars. 


During the 10-year period between 
1937 and 1947 it is estimated that the 
number of industrial research labo- 
ratories in the United States grew 
from 2000 to 2600 and the number of 
employees from 50,000 to 150,009. 

It is estimated that the entire petro- 
leum industry in the United States is 
spending from 70 to 75 million dollars 
annually in its own research labora- 
tories. More than 10,000 people are 
employed in these laboratories, about 
half of whom are professional iechni- 
cal personnel. 

Because of the many companizs in- 
volved, large and small, it is difficult 
to estimate the magnitude of the total 
program devoted to research in the 
production of oil. However, it is be- 
lieved reasonable to assume that 15 
per cent of the total petroleum-indus- 
try program is devoted to this phase. 
Thus we may conclude that some 1500 
people are spending about 11 million 
dollars annually in this endeavor. 

Many of the major producing oil 
companies or their affiliates operate 
facilities for carrying out this type of 
research. The Texas Company, Carter 
(Standard of New Jersey), Shell, 
Phillips, Stanolind (Standard of In- 
diana), California Research (Stand- 
ard of California), Gulf, Atlantic, 
Union, Magnolia (Socony-Vacuum), 
and others are represented in this 
group. Personnel in these laboratories 
includes almost all of the scientific 
and engineering professions. Physi- 
cists, chemists, mathematicians, geolo- 
gists, paleontologists, microbiologists, 
and other scientists may be found, as 
well as chemical, mechanical, electri- 
cal, and petroleum engineers. More- 
over, the laboratories are generally 
well equipped with the “tools of the 
trade” of these professions. Their 
staffs are substantially self-sufficient 
except when occasions arise where 
some highly specialized talent is re- 
quired, in which case use is made of 
academic or commercial services on 
a consulting basis. 


A number of the organizations men- 
tioned are expanding their operations 
in production research. Shell, The 
Texas Company, Atlantic, and Cali- 
fornia Research have just completed 
new laboratories for production re- 
search. Continental Oil Company re- 
cently organized a development and 
research department, and announced 
its intention of undertaking a substan- 
tial production research program. 


Based on these expanded activities, 
it may be estimated that of the order 
of 2000 reople will be employed and 
that 15 to 20 million dollars will be 
budgeted on production rescarch in 
1949, 


A number of the smaller producing 
oil companies having limited or no 
research facilities of their own are 
contracting for their research at re- 
search foundations and universities. 
such as Armour, Batelle, Southwest, 
Penn State, University of Texas, and 
Stanford Research Institute. 

When a research project is of a non- 
competitive nature or is too broad in 
scope to be undertaken by a single 
company, it is desirable, and often 
expedient, for industry to cooperate 
in sponsoring such a project. 

The American Petroleum Institute 
is a logical agency to coordinate co- 
operative fundamental research proj- 
ects. The API-sponsored research 


‘projects are financed by contributions 


from members of the Institute. These 
projects are subdivided broadly into 
two categories: one dealing with com- 
position and properties of petroleum, 
of primary interest to refiners; and 
the other dealing with occurrence and 
recovery of petroleum, of interest to 
production men. In the latter category 
all of the projects are located in uni- 
versity laboratories with a faculty 
member as director. To assist and ad- 
vise the directors, each project has 
an advisory committee composed of 
several technical representatives from 
the industry. These advisory com- 
mittees are, in turn, responsible to the 
main Advisory Committee on Funda- 
mental Research on Occurrence and 
Recovery of Petroleum for the effi- 
cient conduct of the work. This com- 
mittee, and a similar committee 
representing the projects of interest 
to refiners, are finally responsible to 
the Research Committee of the Board 
of Directors. 

The results of the researches are 
made generally available through pub- 
lication. 

During the past 10 years these re- 
search projects have increased in 
number and scope. The budget for 
fiscal 1948-49 provides $251,000 for 
refining research. and $148,870 for 
production research. 


API Project 37, “Fundamentals of 
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Hydrocarbon Behavior,” is located at 
the California Institute of Technology, 
Pasadena, California. For some years 
now this project has been concerned 
primarily with the determination of 
the volumetric and phase behavior of 
single- and multi-component hydro- 
carbon systems. The fundamental 
thermodynamic data on many hydro- 
carbon systems, which have been ac- 
cumulated and published singly over 
the years, have been extended, and 
they will be republished next year in 
a monograph: Thermodynamic Prop- 
erties of Hydrocarbons. 


API Project 43, “Transformation 
of Organic Material into Petroleum,” 
is subdivided among three institu- 
tions, as follows: 


Project 43a is located at Scripps 
Institution of Oceanography, La Jolla, 
California. The work at Scripps is de- 
voted to a study of microorganisms, 
first to determine the occurrence and 
activity of bacteria at depth and their 
relationship to the chemical and geo- 
logic character of the sediments and, 
second, to determine the utilization of 
molecular hydrogen by bacteria and 
its transfer in organic systems. Results 
to date indicate that certain sulfate- 
reducing bacterial strains can trans- 
form organic material into paraffin 
hydrocarbons under laboratory con- 
ditions. 

Project 43b is located at The Penn- 
sylvania State College, State College, 
Pennsylvania, and is concerned with 
studies in the fields of chemistry, 
bacteriology, and physics. Here, 
among other things, an attempt is 
being made to determine whether the 
occurrence of optical rotation, found 
in all petroleum, can be used to char- 
acterize the material chemically. 

Project 43c is located at Massachu- 
setts Institute of Technology, Cam- 
bridge, Massachusetts. Here, for 
example, organic materials extracted 
from recent sediments are subjected 
to radioactive bombardment to de- 
termine whether, and how much, 
hydrocarbon material can be so pro- 
duced. Work is also under way to re- 
late the existence and strength of 
natural radioactivity to depth and 
type of sediment. 

API Project 47, “Mechanism of the 
Displacement of Oil from Porous 
Materials,” is located at the University 
of California, Berkeley, California. 
The work under way to date repre- 
sents a small beginning to the overall 
goal of determining the fundamental 
mechanisms governing the movement 
of oil through, and its desplacement 
from, porous rocks. The advisory 
committee for this project is working 
energetically to expand materially the 
scope of this important fundamental 
research which is aimed at developing 


sufficient basic information so that the 
efficiency of our recovery methods 
may be improved appreciably. 


API Project 49, “Clay Mineral 
Standards,” is located at Columbia 
University, New York. This is a new 
project, started this year, to determine 
the fundamental properties of a large 
number of clay samples representative 
of the types found both in the United 
States and Europe. These fundamental 
data are essential to projected studies 
of recent sediments. 


The main advisory committee is 
now reviewing an extensive program 
presented to it by the American As- 
sociation of Petroleum Geologists. It 
is also seriously considering setting 
up a project on recent sediments 
which would involve expenditures of 
some $200,000 per year for at least 
3 years. 

In addition to these formalized re- 
search projects, the Institute in the 
past has made contributions to the 
Bureau of Mines and other organiza- 
tions for special investigations. At the 
present time it is providing a grant-in- 
aid of $5000 annually to the Univer- 
sity of Chicago to assist Professor 
H. C. Urey in basic studies to deter- 
mine whether there is a definite rela- 
tionship between the isotopic 
composition of oxygen in living 
marine matter or in fossils, and the 
temperature at which the animal grew. 
It is hoped that information on the 
temperatures of the oceans in past 
geologic time may be obtained in this 
manner. 

Cooperative research of the type 
sponsored by the Institute prevents 
unnecessary duplication of effort by 
industry laboratories, and is to be en- 
couraged to the maximum extent pos- 
sible. For example, a carefully drawn- 
up expanded program under research 
Project 47 might well replace much 
of the duplication of fundamental re- 
search effort that must exist in the 
many industry laboratories doing 
fluid-flow research today. There are, 
however, one or two basic objections 
to such a proposal under the present 
organization of the Institute. First of 
all, the coordination and direction of 
all the research projects are accom- 
plished by the voluntary, gratuitous, 
part-time efforts of a few interested in- 
dustry members. A full-time coordi- 
nator of production research is a 
“must” if any greatly expanded pro- 
gram of production research is to be 
undertaken. We feel this is merely a 
temporary solution, however, as we 
believe the Institute should, and event- 
ually will, consider the establishment 
of a Division of Research within the 
Institute. Cooperative fundamental re- 
search within the industry is now so 
well recognized as a proper and neces- 
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sary effort that it would seem almost 
unbelievable that the Institute can 
logically continue its present hand-to- 
mouth policy with respect to this 
activity. 

Pennsylvania Grade Crude Oil As- 
sociation, representing a group of op- 
erators in the Bradford area in 
Pennsylvania, maintains a laboratory 
at Bradford devoted primarily to re- 
search and development related to in- 
creasing oil recovery by “secondary” 
methods, such as water flooding. 
Originally this research was supported 
entirely by the Pennsylvania opera- 
tors, but recently the industry in gen- 
eral has been invited to participate. 
Significant results are published regu- 
larly in the Producers Monthly, pub- 
lished by the association. A minimum 
budget of $75,000 was proposed for 
1948 to be expanded, as facilities per- 
mitted, to $150,000. In addition to 
the Bradford laboratory part of the 
work is being done under contract by 
the School of Mineral Industries at 
The Pennsylvania State College and 
at the Armour Research Foundation 


in Chicago. 


Drilling Research, Inc., a new cor- 
poration formed by several interested 
producing oil companies for the ex- 
press purpose of conducting research 
to develop new methods to drill oil 
and gas wells, is another example of 
cooperative research effort. 

The Natural Gasoline Association 
of America is conducting a coopera- 
tive research study of condensate-well 
corrosion. As part of this study, it 
sponsors a research project at The 
University of Texas. This group has 
done much to evaluate the use of alloy 
steels and inhibitors for reducing cor- 
rosion in oil wells. 

Many universities and colleges are 
conducting research of interest to the 
oil industry. Much of the work is made 
possible through research grants and 
fellowships. It is estimated that indus- 
try as a whole supplies on the order of 
2000 such grants and fellowships, of 
which the oil industry supplies at least 
300 at an estimated cost exceeding 
$500,000 annually. 

An interesting announcement was 
made recently in relation to academic 
participation in production research. 
This was the organization of the Texas 
Petroleum Research Committee, 
which is to carry out a cooperative 
research program sponsored jointly 
by The University of Texas and the 
Texas Agricultural and Mechanical 
College for investigation of funda- 
mental problems relating to the recov- 
ery of petroleum. The two colleges will 
work in cooperation with the Rail- 
road Commission of Texas in develop- 
ing the program. A total of $100,000 
has been provided to carry out the 
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first year’s program, each college con- 
tributing $50,000. It is of interest that 
much of the revenue received by these 
colleges is in the form of oil royalties 
from state lands. 

Stimulated by the growing needs of 
the oil industry, a number of equip- 
ment manufacturers and supply com- 
panies are doing research and devel- 
opment work to improve equipment, 
supplies, and services. Improved bits 
are available through continuing re- 
search by the drilling-bit manufac- 
turers. Chemical companies and 
materials suppliers are doing their 
share in developing improved drilling 
fluids and treating chemicals. Geo- 
physical exploration service com- 
panies are striving continually to im- 
prove seismic exploration methods 
and techniques. Improvements in the 
obtaining and interpretation of elec- 
trical well logs are being made by the 
electric logging service companies. 
Core-analysis procedures are being 
improved by the research efforts of 
companies offering this service to the 
industry. These are but a few of the 
many groups serving the oil industry 
which are doing research and devel- 
opment work to improve practices and 
reduce costs. 

The U. S. Bureau of Mines is ac- 
tively engaged in research on syn- 
thetic fuels, improving both primary- 


and secondary-recovery methods, and 
other problems of interest to the oil 
industry. The experiment stations at 
Franklin, Pennsylvania; Laramie, 
Wyoming; and Bartlesville, Okla- 
homa, are participating in this work. 
In addition, the bureau is active in 
oil-shale mining experiments in a 
pilot-scale operation at Rifle, Colo- 
rado. It is estimated that the bureau 
is spending for these research activi- 
ties on the order of $8,000,000 of its 
present total annual research budget 
of approximately $19,200,000. 

> Accomplishments of Produe- 
tion Research. All of the research 
organizations mentioned herein have 
contributed to the total advances in oil 
production techniques. Knowledge 
gained from research work in other 
industries has also been of consider- 
able value. No laboratory develop- 
ment to date has been a success until 
tried in the field. Only by a spirit of 
cooperation between research and op- 
erating organizations, and between oil 
producers and equipment and supply 
manufacturers, can the laboratory 
findings be developed and exploited in 
an optimum manner. For the most 
part this cooperation has been moder- 
ately good. Managements of research 
organizations have been farsighted in 
making results of non-competitive re- 
search available to industry through 


publication. Technical meetings an] 
discussions between operating and rv- 
search personnel in the American 
Petroleum Institute, the American 
Institute of Mining and Metallurgical 
Engineers, the American Association 
of Petroleum Geologists, and other 
technical societies have stimulated a 
free exchange of ideas for the com- 
mon good. 

An enumeration of some of the 
developments which have been made, 
and of research which is under way, 
should prove rather enlightening, and 
should indicate something of the 
broad nature of the types of tools and 
methods in use today and the way in 
which research is assisting in the pro- 
duction of oil. 

The accuracy of the seismic pros. 
pecting method has been improved by 
better instruments and techniques to 
record and interpret the sound waves 
reflected and refracted from subsur- 
face rocks and, thus, to determine 
more precisely the location of the 
types of rock structures which experi- 
ence has indicated may contain petro- 
leum. Another exploration tool, the 
gravity meter, which determines struc- 
tural features on the basis of areal 
anomalies in the gravitational field of 
the earth, has been substantially im- 
proved. The magnetometer which lo- 
cates structures on the basis of areal 


Effect of water flooding on oil production of Bradford field, Pennsylvania. —chart from The Petroleum Data Book, Second Edition. 
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30 Years of Oil Field Service 


@ During the past 30 years when the greatest development of highly efficient, power- 
ful and compact oil field machinery has taken place ... Diamond Roller Chain Drives 
have had ample time to prove their dependable performance. 


Leading manufacturers, experienced contractors and oil country operators of drill- 


ing, pumping and servicing equipment invariably rate Diamond Drives as first choice. 


_ DIAMOND ROLLER CHAIN DRIVES 


Diamond Chain Company, Inc. Indianapolis 7, Indiana 
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anomalies in the earth’s magnetic 
field has been developed into an air- 
borne instrument. Through an appli- 
cation of radar (shoran) the geo- 
graphical surveying associated with 
the use of any of these instruments has 
been facilitated, with the result that 
exploration of vast under-water areas 
on the continental shelf has been 
simplified. Research is under way to 
determine whether telluric currents or 
their perturbations (known to exist in 
the earth and believed to be caused by 
forces outside our planet) can be used 
as significant indices in prospecting 
for oil. These instruments are all “di- 
vining rods,” if you wish, inasmuch as 
none of them has proved infallible; 
nonetheless, they are based on sound 
scientific principles, and their worth 
already has been established in the 
location of many prolific oil fields in 
areas where geologic contro] was in- 
adequate and where the surface to- 
pography gave no clues as to the 
attitude of the underlying sedimentary 
beds. Geochemical prospecting meth- 
ods are being studied. In some areas 
the chemical composition of under- 
ground waters is believed indicative 
of proximity to oil accumulations. 


A number of logging devices has 
been developed for use in well bores, 
or at drilling rigs, which make meas- 
urements of functions related to the 
nature and fluid content of the under- 
lying rocks. The electrical logging 
device explores the entire bore hole, 
and records the “self-potential” and 
“resistivity” of the rocks through 
which it passes. By studying the curves 
so obtained, and from experience, one 
can infer the type of sediments en- 
countered, correlate geologically simi- 
lar sediments between wells, estimate 
the percentage of formation filled 
with water, and thus forecast the in- 
tervals through which the drill has 
passed which may be productive of 
oil. We shall not mention here the 
many new minor techniques which 
have been developed to improve the 
recording and interpretation of this 
highly useful exploratory method. In- 
duction logging, i.e., measuring the 
inductance rather than the resistivity 
of a formation traversed by the bore 
hole, is a very new and promising 
method. Natural or induced radioac- 
tivity in rocks is measured and re- 
corded by ionization chambers which 
traverse the well bore as does the 
electrical logging instrument. By 
means of such devices, both “neutron” 
and “gamma-ray” logs can be ob- 
tained. Location and intensity of these 
radiations are related to the nature 
and fluid content of the sediments. 
The method offers an additional and 
useful tool for correlation of rock 
conditions between wells. 
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Drilling mud is sampled and ana- 
lyzed by a recently developed logging 
method to determine the nature and 
amount of occluded gas. The “show” 
of gas is related to the drilling depth 
to forecast the presence of hydrocar- 
bons. Similarly, the drill cuttings 
brought to the surface with the drill- 
ing mud are sampled and tested for 
fluorescence under ultraviolet light. 
The presence and nature of the fluores- 
cence may be related to the proximity 
to oil. 


Many advances have been made in 
the method of drilling. The newest 
rotary equipment is “unitized,” and 
the essential elements are in effect 
prefabricated into compact units 
which can be made mobile in them- 
selves or conveniently carried on a 
truck. These developments make for 
much faster and easier setting up and 
dismantling of the equipment and for 
moving it between locations. The 
driller’s job is made easier and more 
efficient through improved instrumen- 
tation. From one position he can now 
control the speed of his engines, the 
speed of drill rotation; he can regu- 
late the weight on the drilling bit, the 
rate of drilling fluid circulation, etc. 
Where drilling operations are carried 
out in swamp lands, all of the required 
equipment—derrick, engines, mud 
pits, pumps, etc.—is transported on a 
barge which is floated in a dredged 
channel to the well location, and set- 
tled into position; and, in the matter 
of a few hours, rather than days, the 
drill is making a hole in the earth. 
Coring methods, to obtain samples 
of the rock being drilled, have been 
improved by developing new bits, one 
of which is faced with black dia- 
monds. Core-analysis procedures are 
continuously being improved to de- 
termine more precisely the nature and 
extent of the pore spaces in the rock 


‘and of the fluids contained therein. 


Methods are now available whereby 
cores can be oriented at the surface, 
so that the direction of dip of subsur- 
face beds from which they originated 
can be estimated. Drilling muds have 
been improved for the purposes of 
minimizing losses into porous forma- 
tions, resisting deleterious effect of 
contamination, improving electrical 
logging results, and reducing overall 
costs. Plastics are often used in place 
of cement to seal off or plug forma- 
tions containing fluids which it is de- 
sired to exclude. A new combination 
perforator and tester is now available 
by means of which the steps of per- 
forating well casing and sampling the 
fluids in the exposed sands can be per- 
formed in a single operation. This 
eliminates one withdrawal of equip- 
ment from the hole and thereby speeds 
up drilling operations. 


{Instruments are available by mear:s 
of which wells can be surveyed to de- 
termine the deviation of the bore hole 
from vertical. With the aid of these in- 
struments and special drilling tools, 
wells can now be intentionally deflec:- 
ed and controlled in any direction—- 
thus making drilling under rivers, 
lakes, and even under the ocean pos- 
sible from surface locations. 


Extensive research is under way to 
improve still further drilling equip- 
ment and techniques. Field trials al- 
ready have been made of mud-pow- 
ered turbines which are directly 
connected to the drilling bit at the 
bottom end of the drill pipe. Inasmuch 
as the drill pipe itself does not rotate, 
the method promises a reduction both 
in drill-pipe failures and in total 
horsepower requirements. Field trials 
also have been made on a drill pow- 
ered by an electric motor, directly 
connected to the bit, which is lowered 
into the hole on an insulated cable. 
Development work is being continued 
in an effort to make these devices 
practical. In addition to research on 
the drilling method itself, efforts are 
being made to detect, correct, and pre- 
vent loss of circulation of the drilling 
fluids, and to improve well-completion 
techniques so that wells of optimum 
producing capacity will result once 
the productive oil or gas sand has been 
exposed. 

Research dealing with the recovery 
of oil and gas from underground res- 
ervoirs, both in the laboratory and the 
field, has resulted in an improved un- 
derstanding of the way in which oil. 
gas, and water move in underground 
reservoir rocks. Thus we now appre- 
ciate the value of controlling the pro- 
duction ratio of gas to oil, and in some 
reservoirs of encouraging and con- 
trolling the encroachment of edge 
waters to increase recovery. For ex- 
ample, it is estimated that, as a result 
of controlled operations, more than a 
billion more barrels of oil will be pro- 
duced from the East Texas field alone 
than would have been obtained if the 
field were produced wide open as in 
the days of the “gushers.” We now 
fully appreciate the value of augment- 
ing the native energy in the reservoir 
by injecting gas and water under con- 
trolled conditions to increase the re- 
covery. In the Bradford Field, 
so-called “secondary-recovery opera- 
tions,” involving the injection of some 
air and gas but predominantly water, 
have resulted in the recovery of more 
oil from the field than was produced 
by early depletion methods. 

Gas injection for the purpose of 
controlling the rate of pressure de- 
cline, in order to increase recovery 
and reduce pumping costs, is being 
practiced in many oil fields. In so- 
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TO ALL DRILLING MUDS 


Many new and highly effective 
materials now make drilling 
muds better than ever before 

in solving troublesome prob- 
lems. Baroid takes pride in hav- 
ing substantially contributed to 
the development of these ma- 
terials. But, new methods, how- 
ever spectacular, are neverthe- 
less based upon fundamental 
concepts and technique. 


Modern “know-how” combined with 
these two pioneer materials—BAROID 
and AQUAGEL—has resulted in muds 
capable of permitting straight drilling 


through most troublesome formations " Ws on 
encountered, without highly critical acer sen ior nw 
control or maintenance. Such simple nn AO ia mney low 
muds can readily handle the majority oo 


of drilling conditions easily and effec- 
tively. If conditions do demand special 
treatments or extremely low water 
losses, then Baroid-Aquagel muds pro- 


ED S GRIER Tee Tae Suet comes, The drilling industry has long recognized 


BAROID as the standard mud weight ma- 
terial. The quantity annually consumed 
supports this fact conclusively. Similarly, 
thousands of operators prefer AQUAGEL 
to all other sources of colloidal material. 
These facts are a matter of record. 





. 


PATENT LICENSES unrestricted as to sources of supply of materials, but on 
royalty bases, will be granted to responsible oil companies and others desiring 

to practice the subject matter of any and/or all of United States Patent Num- 
bers 2,041,086; 2,044,758; 2,064,936; 2,094,316; 2,119,829; 2,294,877; 2,387,- 
694; 2,393,165; 2,393,173; 2,417,307 and further improvements thereof. Appli- 
cations for licenses should be made to Los Anaeles office. 


THE PETROLEUM ENGINEER, January, 1949 B-65 








called condensate-type fields, where 
the oil in the reservoir exists primarily 
in the vapor phase, the value of in- 
jecting a dry gas into the reservoir to 
push the “wet” gas to output wells, 
has been demonstrated as an effective 
method of increasing recovery, and 
many so-called “cycling” projects are 
under way, some of which produce, 
process, and re-inject in excess of 100 
million cubic feet of gas daily. 

In order to plan intelligently for 
these projects, it is essential that much 
basic information be obtained con- 
cerning the oil fields involved. Core 
analysis is essential to determine the 
percentage of void space in the rock, 
and to estimate the percentage of oil, 
gas, and water in those pore spaces. 
Cores on which such measurements 
are made are then “restored” to their 
reservoir-fluid saturations in the labo- 
ratory and subjected to flooding tests 
to determine the quantity of oil that 
can be recovered by gas or water in- 
jection. Instruments have been devel- 
oped to determine accurately the pres- 
sure and temperature existing at the 
bottom of a weil. A device is available 
to obtain, from the bottom of the hole 
and under the pressure conditions 
there, a sample of the oil and gas in 
the proportions in which they exist in 
the reservoir. These samples, or simi- 
lar ones obtained by recombination 
in proper proportions of oil and gas 
produced at the surface, are studied 
in the laboratory to determine the 
pressure-volume-temperature be- 
havior of the mixture. 

The control of naturally encroach- 
ing or injected fluids is a difficult op- 
eration. Research laboratories have 
developed methods to determine 
which wells to produce, and where 
and how much fluid to inject daily. 
For example, an electrolytic model 
has been developed which is dimen- 
sionally related to the size and shape 
of the field to be studied. The flow of 
electrical current in the model is 
analogous to the flow of fluids—the 
voltage corresponding to pressure, 
and the resistance of the electrolyte in 
the model to the resistance of the 
reservoir rock to the flow of fluids. 
Electrodes are oriented in the model to 
represent the wells in the field. In one 
type of these devices the passage of 
current into electrodes representing 
injection wells, and out of electrodes 
representing production wells, results 
in a movement of ions confined in an 
agar-agar gel in the model basin. The 
ions are colored—one color represent- 
ing the original oil in palce, and an- 
other color representing the injected 
fluid. Thus, by photographic means, 
the areal spread of the injected fluid 
into the reservoir can be determined. 
By obtaining in this manner the pat- 
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terns for several different well loca- 
tions and injection rates, the optimum 
injection program can be chosen. 

In order to minimize laborious cal- 
culational methods of predicting res- 
ervoir-pressure behavior and rate of 
edge-water encroachment, one indus- 
trial laboratory has developed an 
“electric analyzer,” or electronic cal- 
culator, which solves these problems 
automatically. 

The foregoing are but a few of the 
many developments in the relatively 
new field of “reservoir engineering.” 
By working closely with operating 
personnel, research people have seen 
their laboratory findings corroborated 
by field performance. Inadequacies in 
evaluation methods for primary pres- 
sure control, gas injection, water in- 
jection, and secondary-recovery 
operations are known, and many in- 
dustry laboratories are concentrating 
a substantial part of their research ef- 
fort on improving these methods. 
Work is being done on all aspects of 
flow of multi-phase fluids through 
porous media; on developing tracers 
for field application to determine the 
path of injected fluids; on developing 
selective plugging agents to exclude 
undesired parts of the “pay zone” in 
injection and production wells, and 
thus even out the flooding pattern; 
and on many other items. 

Striking advances have been made 
in the lifting of the fluids to the sur- 
face once they have reached the well 
bore, and in separating the oil, gas, 
and water for further handling. New 
long slow-stroke hydraulically-oper- 
ated rod pumps have been developed 
which have been operated successfully 
at depths below 11,000 ft. Another 
type of pump is operated down the 
hole by a hydraulic engine directly 
connected to the pump, both of which 
can be circulated out of the hole by 
the “power oil” without pulling the 
tubing when repair or replacement 
is necessary. 

The efficiency of gas and oil separa- 
tion has been improved. The water- 
oil emulsions found in many wells can 
now be broken effectively and with 
increased economy. A meter is being 
developed which will continuously re- 
cord the ratio of water to oil in the 
flowing stream, thus facilitating sur- 
face gaging of production. 

In field processing, absorption cy- 
cles have been improved for the more 
efficient and economical recovery of 
propane and butane as well as natural 
gasoline from well-head gas. These 
developments grew out of the in- 
creased demand for the lighter hydro- 
carbons for chemical and for domestic 
use, particularly in rural areas of ihe 
country. To contribute to economical 
gas-injection and condensate-recov- 





ery operations, absorption plants ar 
now being designed to operate at pres 
sures in the range of 1500 psi to 2000 
psi, in contrast to the upper limit oi 
500 psi to 600 psi which prevailed 
10 to 15 years ago. 

The accomplishments of production: 
research to which we have called atten. 
tion in the preceding paragraphs rep 
resent predominantly the end prod. 
ucts of applied research. The story oi 
fundamental research studies and 
their results is usually less spectacu- 
lar, particularly to the layman, than 
the final steps leading to practical ap- 
plications. With this in mind, we have 
stressed such practical applications in 
an effort to demonstrate effectively the 
benefits resulting from production re- 
search. 


> Outlook for the Future. We 
have attempted: 1, to demonstrate 
something of the need for research, 
both fundamental and applied, in the 
production of oil; 2, to indicate the 
scope of oil-company efforts individu- 
ally and cooperatively, as well as the 
efforts of others to meet these research 
needs; and, 3, to indicate by a number 
of examples the present status of ac- 
complishments of the laboratories 
which are bringing their forces to 
bear on the many problems. 

The research that has been done has 
served the industry well. In order to 
be of optimum usefulness, however. 
research should be several years ahead 
of the needs of the operating person- 
nel in any industry. Unfortunately, in 
the production end of the oil business, 
it is not. The operating groups have 
encountered so many problems re- 
quiring immediate answers, relatively 
speaking, that the preponderance of 
the overall effort has been applied re- 
search, with too little attention to 
fundamental research. Accordingly, 
some of the answers that have been 
obtained are empirical, makeshift, or 
incomplete. Much of the fundamental 
knowledge required for this work that 
should have been obtained 10 years 
ago is lacking. This is an unfortunate 
situation. 

We should have a much greater 
reservoir of fundamental knowledge 
if applied research and development 
are to proceed in an optimum manner. 
A concerted effort to supply more of 
this fundamental knowledge should be 
made by the oil companies indi- 
vidually or through cooperative means 
such as the American Petroleum In- 
stitute. 

We have every confidence that, 
with an increased effort in funda- 
mental research and a continued effort 
in applied research, our national sup- 
ply of crude oil will be continued at a 
high level for many years to come. 

kk* 
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“If it’s worth coring, it’s worth analyzing.”’ 
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EXPLORATION ACTIVITIES 


Geological Institute 


Eleven groups embracing the geo- 
logical sciences have announced for- 
mation of the American Geological 
Institute, designed “to direct the tal- 
ents of the geologic profession into 
more effective channels of national 
service.” 

The Institute already is taking first 
steps in a program which includes 
speeding up discovery of more re- 
serves of scarce minerals and a de- 
tailed geologic mapping of the United 
States. 

Included in the Institute are the 
American Association of Petroleum 
Geologists, Geological Society of 
America, American Institute of Min- 
ing and Metallurgical Engineers, 
American Geophysical Union, Miner- 
alogical Society of America, Society 
of Economic Geologists, Society of 
Exploration Geophysicists, Society of 
Economic Paleontologists and Min- 
eralogists, Seismological Society of 
America, Paleontological Society and 
Society of Vertebrate Paleontology. 


Dr. A. I. Leversen, dean of the 
school of mineral sciences at Stan- 
ford University, is president of the 
Institute. 


Fourth Pay Zone for Elk City 


Shell Oil Company’s No. 1 J. I. 
Long, in C NE SW of 15-10n-21lw, 
has proved a fourth producing zone 
for the Elk City field of Beckham 
county, Oklahoma. The well is a mile 
west of the company’s discovery well. 
[ts completion now shows that there 
are two oil zones and two gas-conden- 
sate zones in the thick granite wash 
formation. 


On drill-stem test at 9549 to 9650 
ft, using 144-in. top and bottom 
chokes, the well flowed at the rate of 
396 bbl of condensate per day with 
2087 MCF of gas. 


Arizona Company Branch 


Reflecting increased interest in Ari- 
zona oil development, the Mesa Land 
and Development Company of Phoe- 
nix has announced it was opening 
branch offices in Los Angeles. 

The company reported it had exten- 
sive prospect acreage under lease and 
option in northeastern Arizona. 

Operating companies with holding 
in that area include General Petro- 
leum, Richfield, Union, Pure Oil, Pa- 
cific Western, and others. 
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Colorado Pay-Off 


The Montezuma county, Colorado, 
wildcat, drilled by Western Natural 
Gas Company, Byrd-Frost, Inc., of 
Dallas, and Paul B. English of Den- 
ver, appears to be an excellent gas- 
distillate producer and the opener of a 
major field. Western Natural, owner 
of one-half interest in the well and 
block of 36,000 acres, will become op- 
erator of the new pool. The discovery 
well, No. 1 Driscoll, NE NW 3-38n- 
19w, is 25 miles northwest of Cortez 
and 60 miles northwest of Durango. 


Tests have indicated its daily pro- 
duction may be 400 bbl of 68 gravity 
distillate and 15 to 20 million cu ft 
of gas. This first deep test on the Dove 
Creek structure was drilled to 8200 ft 
to test for carbon dioxide, but was 
plugged back with production coming 
from the Paradox lime through per- 
forations at 5910-35 ft; acid was used. 


The well was one of a series of suc- 
cesses by these operators in the ad- 
jacent corners of Colorado, New Mex- 
ico, Arizona, and Utah. Previously 
discovered were gas and oil in San 
Juan county, New Mexico, gas at 
Boundary Butte in Utah, and carbon 
dioxide on the McElmo dome in Mon- 
tezuma county, Colorado. Harold 
Byrd, of Byrd-Frost, Inc., stated that 
present plans for 1949 call for a con- 
tinuation of this effort with the drill- 
ing of at least 15 wells and the con- 
struction of a pipe line for natural gas 
to Salt Lake City and San Francisco. 


Deep Pay Discovered 


Phillips Petroleum Company has 
discovered a new deep pay zone on its 
extensive holdings in the Longwood 
field of Caddo Parish, Louisiana. Its 
No. 1 Hammack well on a preliminary 
test flowed through a 14-in. choke at 
the daily rate of 214 million cu ft of 
gas and 159 bbl of 65 gravity distil- 
late. The estimated open flow is 40 
million cu ft of gas per day. This pro- 
duction is from 58 ft of Cotton Valley 
sand topped at 8162 ft. 


The new discovery is 15 miles 
northwest of Shreveport and is in the 
approximate center of the company’s 
7600-acre block. The Longwood field 
in which Phillips is the principal op- 
erator is currently producing gas. 
distillate, and oil from the Pettit and 
Travis Peak formations at depths of 
about 5600 ft and 6000 ft. 


Louisiana Gulf Coast Leasing 

Summarizing the activity off the 
Louisiana coast in an address to the 
American Association of Petroleum 
Geologists at Houston, Texas, Dean 
A. McGee, executive vice president of 
Kerr-McGee Oil Industries, Inc.. 
stated that leasing in the Louisiana 
tidelands now covers about 2,000,000 
acres. 

He estimated that more than 36 salt 
dome prospects have been mapped 
and leased in the offshore tracts. The 
current development program in the 
open Gulf of Mexico has resulted in 
the discovery of seven fields—three 
oil fields, three gas-distillate fields. 
and one dry gas field. 


Shell Producer 

Shell Oil Company, Inc., has an 
unusually good oil producer in the 
Sholem Alechem pool of Stephens 
county, Oklahoma, at the No. 10 
Franklin Fee, SW SE NE of 24-1s- 
4w. The well flowed 597 bbl of oil in 
24 hours through a 34-in. choke. After 
bottoming at 5395 ft, the hole was 
plugged back to 5247 and casing per- 
forated at 5148-92 ft. 


New Mexico Strike 

Continental Oil Company has a pro- 
ducer in its No. 1 Warren Unit B-29. 
It is located 10 miles south of Hobbs 
in NW SE of 29-20s-38e, Lea county. 
New Mexico, being three miles east of 
production in the Skaggs pool. Dur- 
ing a one-hour drill stem test from 
8961-9055 ft in lower McKee sand 
the well made 98 bbl of oil. 


California Gas Strike 

A new California gas field was an- 
nounced by Shell Oil Company, Inc.. 
with the completion of its exploratory 
well, Pleasant Creek Unit 3-1. The dis- 
covery well is flowing at a rate of 
10,000,000 cu ft of gas per day from 
a depth of 2820 ft. The new field is 
northwest of Winters in Yolo county. 
In February 1946, Shell discovered the 
Winters gas field, 5 miles to the east 
of the new Pleasant Creek field. 


Tom Green County Wildcat 

One of the highlights in Texas oil 
news during December was Plymouth 
Oil Company’s wildcat test, No. 1 
Wiley Green, in the C SW NE 193-11- 
SPRR, brought in from the Strawn 
lime at 4724-54 ft. Making more than 
10 bbl per hr, it is the first flowing 
oil well in Tom Green county. 
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The JOHNSTON 
FORMATION TESTER 


The JOHNSTON FORMATION TESTER 
is relied upon by operators throughout 
the world for determining the produc- 
tivity possibilities of sands encoun- 
tered in drilling wells as they are 
penetrated without the expense of 
setting casing. Its wide range of appli- 
cations makes it adaptable to every 


formation testing job on the lease. 


®@ By unitizing a Johnston “SHOOT-N-TEST” 
Gun Perforator with a regular Johnston 
Formation Tester Assembly, any designated 
formation can be both perforated and tested 
in one round trip of tubing or drill pipe. The 
“SHOOT-N-TEST” Gun Perforator is easily 





The “SHOOT-N-TEST” 
GUN PERFORATOR 


The JOHNSTON “SHOOT-N-TEST” 
GUN PERFORATOR has the versatility 
to be used solely as a casing perforator 
or as the perforating unit in combined 
perforation and test operations. Its 
design embodies many advanced fea- 
tures to make it the ideal choice for 
operators desiring utmost safety and 


efficiency in perforation equipment. 


connected to Johnston test equipment for com- 
bined Perforation and Test operations. Simple 
top-hole manipulation of the string by the 
driller readies the Gun Perforator for firing— 
existing hydrostatic pressure in well trips the 


firing mechanism. 





M. 0. JOHNSTON OIL FIELD SERVICE CORP. 


3035 Andrita St., Los Angeles 41, California BRANCHES: BAKERSFIELD, CALIFORNIA + AVENAL, 


CALIFORNIA + SACRAMENTO, CALIFORNIA + VEN- 
TURA, CALIFORNIA + SANTA MARIA, CALIFORNIA 
ODESSA, TEXAS » CASPER, WYOMING + HOBBS, N. M. 


“Servicing California-Permian Basin- 


Rocky Mountain Areas” 


JOHNSTON OIL FIELD SERVICE CORP. 


5702 Navigation Boulevard, Houston, Texas 


The Johnston “SHOOT. 
N-TEST” Gun Perforator 
connected to a regular 
JOHNSTON PRESSURE RE.- 
CORDER and FORMATION 
TESTER permits both casing 
perforating and formation 
test in a single trip of tubing 
or drill string. 


BRANCHES: ALICE, TEXAS + VICTORIA, TEXAS 
WICHITA FALLS, TEXAS - GRAHAM, TEXAS, + TYLER, 
TEXAS + FERRIDAY, LOUISIANA + LAKE CHARLES, 
LOUISIANA + SHREVEPORT, LOUISIANA + LAUREL, 
MISSISSIPPI » MAGNOLIA, ARK. - CHICHASHA, OKLA. 


“Servicing Mid-Continent and 


Gulf Coast Areas” 
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Big Oiler for Garvin 


No. 1 McWhirter, a Sinclair Prairie 
Oil Company well, NW SW NE of 
|2-3n-3w, Garvin eounty, Oklahoma, 
flowed 1113 bbl of 42 gravity oil in 
24 hr through a 34-in. choke. Gas-oil 
ratio was 1139 to 1 and total depth 
was 6787 ft. 


Deep Pay Zone in Texas Pool 

Sinclair Prairie Oil Company has 
proved Ellenburger production in the 
Shafter Lake—Devonian field of An- 
drews county, Texas. Previous pro- 
duction had been from the Wolf Camp 
sand at 8400-600 ft and the Devonian 


lime at 9400-900 ft. The new well had 
oil and gas shows in both of these 
horizons. 


The well, No. 2 University 154, 
C SE NE, section 24, block 13, Uni- 
versity lands survey, was drilled to 
11,898 ft in the Ellenburger and cas- 
ing was perforated at 11,685-750 ft. 
On test it flowed 138 bbl the first three 
hours and 1010 bbl in 21 hours. 


Other acreage holders in the vicinity 
of Sinclair Prairie’s discovery include 
Texas Pacific Coal & Oil Company, 
Cities Service Oil Company, Gulf Oil 
Corporation, and Stanolind Oil & Gas 
Company. 
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The clutch shown above — used in farm tractor 
LIVE POWER TAKE-OFFS — enables the 
harvesting unit to be controlled independently 
of tractor propulsion. It is used in ‘other ways 
and in other industries. And it is but one of 
many other types and sizes of ROCKFORD 
CLUTCHES that have been designed and 
built to meet specific needs. If you have a 
power control or power transmission problem, 
our engineers can help you solve it. Write 
for our latest bulletin which shows typical 
ROCKFORD CLUTCHES and POWER 
TAKE-OFF installations with diagrams of 
unique applications; capacity tables and 
specifications. 


ROCKFORD CLUTCH DIVISION 


BORG-WARNER 
1303 Eighteenth Street, Rockford, Illinols 


Engines and 
Marine ir; 4 
Units Rc! ih 
Se 
Machine Tools 
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Hunt Opens Mississippi Field 


H. L. Hunt has opened a gas-dis- 
tillate field at its No. 1 W. L. Graves 
in C NE NW of 29-6n-2e, six miles 
southeast of Roxie in Franklin county. 
Mississippi, on what is believed to be 
a huge structure. 


The well rated a potential of 533 
bbl of 50.1 gravity distillate and 
3,552,000 cu ft of gas a day through 
perforations in the lower Tuscaloosa 
at 10,578-85 ft. Total depth is 10,990 


ft, with casing set on bottom. 


Benedum Field Extension 


An important extension in a new 
producing zone in the Benedum field 
of Upton County, West Texas, has 
been made by Plymouth Oil Com- 
pany’s Elliott No. 1-48. The Ellen- 
burger below 12,000 ft will be tested. 


On a drill stem test from the Fus- 
selman section of the Silurian between 
10,935 and 11,016 ft the well showed 
heavy gas and distillate production. 
Gas showed to the surface after three 
minutes of testing. Estimates place the 
gas volume at about 20 million cu ft 
daily. 

This well is located 14-mile west of 
the nearest completed well producing 
from the Fusselman. It also is 34 mile 
south of Slick-Urschel Oil Company’s 
1-B Gordon, which flowed oil from the 
Fusselman on a drill stem test between 
10,910 and 10,990 ft. 


Offshore Pool Opener 


Humble Oil and Refining Com- 
pany’s well off Grand Isle is its second 
discovery in the Gulf off the Louisiana 
coast and the fourth for the state of 
Louisiana. The new producing area 
is about five miles offshore from Cam- 
inada Pass and six miles west of the 
first offshore field in the area, opened 
by Humble last summer. The well, No. 
1 Caminada Pass, flowed 182 bbl of 
oil daily threugh 3£-in. choke from 
perforations at 4584-96 ft. 


Wildcat Spurs Drilling Plans 


Hancock Oil Company of California 
believes it has discovered a new oil 
field in California’s San Joaquin 
Valley with its wildcat well in the Gos- 
ford area, northeast of the Ten Sec- 
tions field. 


The well, KCL No. 85-23, produced 
32 gravity oil from a depth of 7839 ft 
at a daily rate of 500 bbl through a 
10/64-in. bean. It was cut back until 
a pipeline could be extended about 
seven miles to the site. 


The company holds 1520 acres un- 
der lease from Kern County Land 
Company and 200 acres in other leases 
in the areas. Drilling of additional 
wells is planned. 
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What's Doing in D 


A group of Humble employes, includ- 
ing |. D. Wafer, assistant district super- 
intendent of the Grand Isle District, 
view the helicopter which brought 
Roger Henquet to the Humble drilling 
platform in the Gulf. This is believed 
to be the first flight by helicopter from 
land to a drilling platform in the Gulf. 


= 


Drilling Official Dies 

Curtis R. Smith, field superinten- 
dent for Williams-Copeland, Inc., of 
Tulsa, was stricken with a heart al- 
tack while managing the drilling of a 
well near Blackwell, Oklahoma, and 
died shortly thereafter in a hospital. 


Arizona Test 


General Petroleum Corporation is 
drilling a 7000-ft test at No. 14-6 
Creager-State, in SW SW NW of 6- 
19n-23e, six miles north of Goodwater, 
Navajo county, Arizona, on a lease 
block of 64,000 acres in Navajo and 
Apache counties. 


Test Planned in SW Colorado 


Oklahoma Oil Company has ob- 
tained an oil and gas lease on section 
)-38n-18w, the Dove Creek sector of 
Montezuma county, Colorado, paying 
$64,000 cash, with a 714 per cent 
royalty and agreement to start a well 
by March 1, 1949. The tract is five 
miles southeast of the Paradox gas- 
listillate discovery of Byrd-Frost, Inc. 





RILLING 


Air Service to Off-Shore Rig 


A successful air service connection 
was established between land and 
man-made islands recently for the 
first time in the development of 
off-shore oil reserve. The Schlum- 
berger Well Surveying Corporation 
established this service to the oil in- 
dustry by inaugurating the first heli- 
copter flight between Grand Isle to the 
Humble Oil and Refining Company’s 


i 


Roger Henquet, general manager of 
Schlumberger Well Surveying Corpo- 
ration, in helicopter piloted by R. S. 
Stanbury of Bell Aircraft Corporation, 
landing on deck of LST at Humble 
rig No. 28 in the Gulf of Mexico. 








Heads Drilling Research 


J. V. Pennington, Houston, has been 
employed as technical director of 
Drilling Research, Inc., C. P. Dimit, 
president, announced recently. He 
will maintain headquarters at Hous- 
ton. 

Other officers are: A. E. Chester of 
Dallas, Earl D. Wallace of Cleveland, 
vice presidents, and H. R. Kaveler, 
secretary-treasurer. 

Pennington graduated with a me- 
chanical engineering degree from 
Stevens Institute of Technology, then 
received his Ph.D. in physics at Rice 
Institute. He was associated with 
Standard Jersey and Reed Roller Bit 


before becoming a consultant. 
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off-shore Block 30, State Lease No. 
119, Rig 28. The Bell helicopter land- 
ed perfectly on the deck of the LST 
Boat, which is itself anchored and con- 
nected by a bridge to the drilli..g plat- 
form. R. Henquet, general manager 
of the Schlumberger organization, was 
passenger of the helicopter. 


This first step opens a new field of 
possibilities to the oil industry because 
it is a means of communicating quickly 
and safely between the man-made 
islands and shore. The petroleum in- 
dustry has made another step in intro- 
ducing a revolutionary method of 
communication, which, in turn, will 
help the quick development of the na- 
tion’s natural resources. 
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THERE'S ONLY Completes Hundredth Contract 
The San Joaquin Drilling Company, 
Inc., wholly owned by W, W. Cline, 
J. H. Harris, and E. E. Whipple, re- 
cently finished their 100th contract 
rations in California, 


covering o 

Colorado, Wreudée, and Utah. All 
contracts have been completed to full 
contract depth without any failures. 


R OL The 100th well was the Dessel No. 
) vy t LLC H EC 4 . im 31-2-1 well in the Guijarral Hills near 
Coalinga, California. It was drilled 
Pie, for the Barnsdall Oil Company to a 
i 4 q total depth of 8915 ft. 

Se The San Joaquin Drilling Company 
discontinued the use of steam drilling 
equipment July 5, 1947. All rigs in 
operation at the present time are of the 

power type. 


Tests in Utah Oil Pool 


Crain-Grifith Oil Company, of 
Longview, Texas, has tested oil at the 
No. 1 Hall, in SE SW of 23-5s-22e, a 
south offset to the discovery well of 
the Ashley Valley field, Uintah 
county, Utah. It is the fourth oil well 
for the state. 

With total depth of 4123 feet, the 
well flowed on drill-stem test at the 
rate of 360 bbl of oil a day, with no 














PERMANENT salt water. Formations checked about 
WELLCHECKER level with the discovery well, which 
was completed three months ago. 
Crain-Griffith has about 1100 acres 
of leases on the structure, and plans stl 
to move in a second rig and start two str 
more wells immediately. Crude will we 
be trucked to Salt Lake City. Fu 
Radio Beams Probe Earth thi 
An invention to search for oil de- TO 
posits by probing the earth with radio ne 
beams has been demonstrated by a an 
Shreveport geophysicist to a party of 
23 scientists and air force and navy HA 
observers. ste 
William M. Barret of Shreveport, re 
who said he had worked on the idea 
for 15 years, staged the demonstration FA 
700 ft deep in an abandoned section of in: 
MOBILE a salt mine near Grand Saline, Texas. fa 
WELLCHECKER He said his device used radio waves 
to penetrate 1200 ft into the earth to Re 
When considering the problem of individual well probe for inner secrets. = 
testing, drill stem tests, or royalty payments, consult Experts from oil companies noted = 
ROLO, the originators of portable wellcheckers. You that Barret’s device has important im- in 
can profit by our experience in the manufacture of plications in searching for oil and 
wellcheckers for gas-lift, flowing and pumping wells other minerals, while military officials 
in fields all over the world. Used by 23 majors, commented the invention may have 
numerous independents, and approved by applications in national safety. 
ene bodies. Write for illustrated Barret’s radio transmitter is a low- 
pec powered device to pass waves into a R 
M ANUFACTUR IN = 7 rrr Es revolutionary type of mechanism that 
PSEC WEE UAE IN G COM P ANY directs waves into the earth with, he Gi 
2510 ILVD.; HOUSTON 6, TEX. —/ says, far greater effectiveness than Es 


previously possible. 


* 


Observers said Barret’s accomplhish- 


___ 17 BATTERY PLACE, NEW YORK,N.Y. _—- ment was “contrary to the widely ac- 
a cepted beliefs of what could be done.” 0 
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STRENGTH—Through the use of alloy steels, highest 
strength values may be obtained without loading 
working parts with unnecessary weight or size. 
Furthermore, alloy steels maintain their strength 
throughout wide ranges of temperature. 


TOUGHNESS—Alloy steels have the toughness 
needed to withstand severe strain, shock, vibration 
atid sudden reversal of stress. 


HARDNESS —When heat treated properly, alloy 
steels produce hard, wear-resisting surfaces—yet 
retain toughness at the core. 


FATIGUE RESISTANCE—Alloy steels resist the 
insidious attack of fatigue which frequently causes 
failure in metals. 


Republic—world leader in alloy steel making—is 
anxious to give you the benefit of its wide experi- 
ence in applying alloy steels for greater safety—for 
increased efficiency and economy, too. Write us. 


REPUBLIC STEEL CORPORATION 

Aly Steel Division ¢ Massillon, Ohio oS 
GENERAL OFFICES, CLEVELAND 1, OHIO 
Export Dept.: Chrysler Bldg., New York 17, N. Y. 


... because they provide a most effective 
combination of strength, toughness, 
hardness and fatigue resistance 













Making up "sub" on a drill collar. Greater safety is assured in deep well 
drilling > we the use of alloy steels for drill collars and the "subs" 
or substitutes which connect them. Alloy steels help increase safety in 
drilling, too, when used for drill bits, tool joints, kellys, swivels, 
blocks, pumps, draw works and high-pressure equipment. Ask Republic 
metallurgists what these steels can do for you. 


Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nets and Rivets—Electrunite Beiler Tubes 


THE PETROLEUM ENGINEER, January, 1949 


B-75 














NOW 6) FINE 
~ COMPOUNDS 


@ LONGER LIFE ror 


TOOL JOINT THREADS 


You can always break 
the joint when you use 
Jimmie Gray Compounds! 
Each one is engineered 
to do certain specified 
jobs best! 












-™® Both new compounds have 
> the same dependable 
quality. the same money- 
back guarantee as the 


LONG-LIFE DRILL COLLAR COMPOUND 


SOLD BY SUPPLY STORES EVERYWHERE 


STANDARD OIL 
SALES CO. 


BOX 203 HOUSTON, TEXAS 
CHARTER 4-5648 
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Portable Rig Has Good Record 


New methods and uses are being 
found daily for speedy mobile drill- 
ing equipment. Briscoe-Clingman 
Drilling Company of Oklahoma City 
recently used its portable Ideco 
Rambler rig on a well work-over proj- 
ect that called for deepening from 
10,475 ft. This operation indicates 
that a work-over job at 10,000 ft with 
such a mobile outfit is practical. Such 
performances are not uncommon with 
Briscoe-Clingman. In the first eleven 
months of operation with this rig, 
eleven wells were drilled more than 
4700 ft, and two others were worked 
over and deepened below 10,000 ft. 

The rig is equipped with an H-40 
Hydrair hoist that is driven by a 310 
hp General Motors twin-6 diesel en- 
gine. Forty thousand pounds line pull 
is delivered at the hoist. The entire 
unit, including a 96-ft mast, is 
mounted on a 34-ft trailer. 


Conference on Offshore 
Drilling in New Orleans 


Rigid Coast Guard navigation and 
inspection rules have been costing oil 
companies drilling in Gulf Coast wat- 
ers thousands of dollars unnecessarily, 
their representatives told a three-man 
examining board in New Orleans, re- 
cently. 

About 100 oil company and contract 
marine firm officials appeared at the 
request of the special board, headed 
by Captain C. H. Peterson. The board 
had been sent to New Orleans by Ad- 
miral Joseph F. Farley, Coast Guard 
commandant, to consider changes in 
rules needed to cover the new form of 
marine activity. 

A surprise complication was added 
to the meeting when Lt. Col. L. B. 
Wilby of the Army Engineer Corps 
told the oil men that the exact loca- 
tion of the Gulf entrance of the pro- 
posed tide-water ship channel to New 
Orleans has not yet been selected 
definitely. He asked their assistance 
in preventing conflicts with oil leases 
and drilling sites. 

Captain Peterson, explaining the 
purpose of the meeting, said: “Off- 
shore drilling is a completely new 
maritime problem. Right now, we 
don’t know how much the Coast Guard 
will be involved; how many structures 
will block shipping; whether we have 
to put out a great many aids for deep 
draft shipping, and if so, when. If any 
large expense is involved it will take us 
two years to prepare our future 
budgets for congressional approval. 
Therefore, the purpose of this meeting 
is solely informational.” 

The possibility of a scattered group 
of dozens of drilling barges, each 
equipped with fog signals with a range 


of from three to five miles, promises a 
confusing nightmare to ships in the 
area, an oil official said. Some of these 
barges may extend well out into the 
Gulf, as a few present leases are in 
95 ft of water. 

According to one official, boats serv- 
icing drilling barges are now under 
the same Coast Guard inspection:rules 
that cover ordinary coast-wise traffic. 
although their only use is to shuttle 
back and forth from barge to shore. 


This has resulted in a great number 
of silly rules: children’s life preservers 
are required on the oil boats, although 
no children ever board them. A life 
boat, instead of a life raft, is required 
on 63-ft boats “completely destroying 
their effectiveness.” 


Officials of the examining board 
and members of off-shore operators 
committee had scheduled a series of 
closed meetings during the latter part 
of December to formulate a workable 
plan of control. 


Cinematome Studies Rocks 


A new machine, developed by 
Stanolind Oil and Gas Company and 
known as a Cinematome, may make it 
possible to take motion picture 
“tours” through the inside of rocks. 

The machine is adding to scientists’ 
knowledge of rocks and how oil moves 
through porous formations. By study- 
ing the pictures, scientists can better 
understand the physical steps in the 
production of oil. They can see how 
oil gets trapped in dead-end pores. 
and they may be able to devise new 
ways to reduce this trapping. 

The Cinematome combines a cam- 
era and a grinder with a diamond 
grinding wheel. The wheel can be ad- 
justed so that slices of rock only 1/30 
as thick as a newspaper page can be 
removed. 

The rock to be “filmed” is a sam- 
ple from an oil-producing formation. 
First it is cleaned and saturated with 
a dark-colored plastic. Then it is 
mounted on the machine. Successive 
layers of rock are removed automat- 
ically by the grinding wheel. After 
each layer is shaved away, a single 
frame picture is taken on motion pic- 
ture film. When the film is run through 
the projector at normal speed, the 
rock appears to melt away. The result 
is like a colored movie of a tour 
through a rock. 

The feeding of the rock into the 
grinder is all automatic. The machine 
has two electric motors: One moves 
the rock past the grinding wheel and 
into place in front of the camera; the 
other drives the wheel. The rock is wet 
while the grinding is done; its face is 
dried with an air blast before each 
picture is taken. 
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The 600 HP 
No. 220-P 


“bigger and Better” 


WILSON-SNYDER POWER SLUSH PUMP 


Here is a Power Slush Pump built for the heavy duty 
work that present drilling demands. It has greater 
capacity and greater horsepower. 


Naturally it is larger and more powerful. 


Some of the many Wilson-Snyder features found in 
the No. 220-P are: (1) single helical gears with shafts 
set in adjustable tapered roller bearings, (2) oil bath 
lubrication, (3) grease lubricated crosshead pin bearings, 
permitting lubrication without shutting down, (4) spe- 
cial arrangement of the diaphragm packing and the mud 
baffle, (5) deep stuffing boxes, designed for rod lubrica- 
tion, (6) Di-Hard Liners with Tell-Tale Liner Packing 
and Heavy Duty Liner Spacers with outside adjustment, 
(7) Heavy Duty Fluid Valves. 


Maximum Fluid Cylinder Liner Bore x Stroke, inches 8 x 20 


Rated Working Pressure of Fluid 


Chamber Discharge p.s.i. 4000 
Maximum Working Pressure with 

Full Size Liner p.s.i. 880 
Rated Speed Full Size Liners . rp.m. 60 
Theoretical Capacity (Piston Rod Deducted) 

at Rated RPM . g.p.m. 990 
Recommended Brake Horsepower . b.h.p. 600 


Call or Write Houston Headquarters or your nearest Wilson Store 
for additional information. 


Exclusive Distributers — Louisiana and Texas Gulf Coast. 


WILSON SUPPLY COMPANY 


1412 MAURY ST., HOUSTON, TEXAS 


SALES OFFICES: Tulsa, Oklahoma; Dallas and San Antonio, Texas. 
SANTA FE SPRINGS, CALIF.: Atlas Production, Inc. 
1126 Lakeland Road 


BRANCH STORES: TEXAS—kKilgore, Beaumont, Barbers Hill, 
hans, Ali 


City, Mona- 
ce, Victoria, Corpus ti, Columbus. LOUISIANA—) “Waraies. 
ARKANSAS—Magnolica. 


New ‘Iberia, Harvey, Shreveport, Houma. 
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NEWS 


Laboratory Test Well 


With the trend toward deep drilling. 
engineers now require, more than ever 
before, the answers to just what hap- 
pens to equipment and chemical com- 
pounds when subjected to pressures 
and temperatures that may be expect- 
ed nearly four miles below the earth’s 
surface. Assisting in the research work 
in this important phase of oil produc- 
tion, the Halliburton Oil Well Servic- 
ing Company operates at its Duncan, 
Oklahoma laboratory a test well only 
a few feet in depth but so designed 
that deep well conditions can be simu- 
lated and the results accurately and 
scientifically appraised. Many prob- 
lems in cementing, as well as the phys- 
ical nature of certain tools with rubber 
and other compounds as components, 
have been studied and the solutions 
given to the oil industry after being 
tested in this unique well. 


Chain Belt Warehouse 


Chain Belt Company of Milwaukee 
announces the establishment of a new 
Atlanta warehouse, at 878 Ashby 
Street NW, Atlanta, Georgia. The. At- 
lanta district office will also be at this 
address under the direction of J. S. 
Moore, district manager. The ware- 
house will be under the supervision of 
G. J. Schuelke, formerly of the Mil- 
waukee office. This warehouse will 
serve the entire Southeast including 
the states of North Carolina, South 
Carolina, Virginia, Georgia, Florida, 
and Alabama. 


New Rig 

The Hydra-Line Division of John- 
ston Enterprises, Los Angeles, Cali- 
fornia, has completed a destruction 
test on its small rig displayed at the 
Tulsa Oil Show. The rig, carrying its 
capacity load, was circulated some 
30,000 times before failure of a crown 
sheave bearing caused suspension of 
the test. The company estimates the 
rig performed 414 billion ft-lb of 
work, or the equivalent of almost three 
years of rod and tubing work. Exami- 
nation of pistons, nestable tubes, wire 
lines, sheave grooves, pump and other 
hydraulic parts revealed little sign of 
wear, 

he first life-size rig will be com- 
pleted and a field test demonstration 
will be held sometime in January. The 
rig will be built on the Mason nestable 
tube hydraulic principle and will em- 
ploy a portable derrick. 
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Rotary Rig Operation 


The number of rotary rigs in opera- 
tion on December 1, as tabulated by 
the Interstate Oil Compact Commis- 
sion, closely paralleled the 16 per cent 
increase of oil and gas well comple- 
tions in 1948. There were 2406 rigs 
operating at this time, compared to 
2026 a year ago. Largest gains during 
the past month were in the Gulf Coast 
area, while the IIlinois-Indiana-Ken- 
tucky area registered a decrease dur- 
ing November. 


The count: 
This Last Last 
month month year 
Area Dec.1 Nov.1 Dec. 1 
Pacihe Coast................. 192 200 171 
| REE eens ee 139 139 108 
OS arr 283 292 257 


SS ete 239 240 188 








SE arerre 186 176 158 
Illinois-Indiana-Kentucky..... 140 168 111 
West Texas-New Mexico- 

SY ae 603 603 496 
oe eee 624 604 537 

RG a kicreie aw od 2406 2422 2026 


Activity in Venezuela 


Petroleum was discovered in the 
Tucupido and Pelayo areas in eastern 
Venezuela during 1946, following con- 
siderable exploratory work by Vene- 
zuelan Atlantic Refiming Company. 
The Tucupido concession is located in 
the State of Guarico and the Pelayo 
concession in the State of Anzoategui. 
Both of these properties are jointly- 
owned by Venezuelan Atlantic Refin- 
ing Company and Pancoastal Oil Com- 
pany, C. A. 

At Tucupido, 18 wells have been 
completed to date, of which 15 pro- 
duced oil, 2 were gas wells, and one 
was temporarily suspended after be- 
ing drilled to approximately 8500 ft 
pending further drilling and testing. 
Four drilling rigs are being operated 
in this area. Production in December 
1948 at Tucupido was approximately 
10,000 bbl per day of 39 deg high 
quality crude. In development drilling 
operations in the area, 954-in. casing 
is being cemented in the wells at about 
600 ft, and 514-in. casing at around 
5600 ft. The producing zone ranges 
from 5450 to 5600 ft. 

In the Pelayo area, five wells have 
been completed to date, of which three 
produced oil and two were dry. An 
additional well is now drilling. The 
3 wells completed to date are ca- 
pahle of producing about 1300 bbl 
per day of 28 deg oil. One rig is now 
being used for further drilling in this 
area. In this Pelayo drilling, the op- 
erator, Venezuelan Atlantic Refining 
Company, is cementing 95£-in. casing 
at about 2500 ft and 514-in. casing at 
around 7700 to 8000 ft. The produc- 
ing zone of principal interest is found 
at about 7500 ft. 





Floating Power House 


V. J. Kropf, manager of petroleum 
and chemical sales for Westinghouse 
Electric Corporation in East Pitts- 
burgh, has announced the completion 
of a floating power house which has 
been designed to carry electric power 
into water-covered regions such as 
Lake Maricaibo, Venezuela, to help 
extract oil, The power house will pro- 
vide power for the world’s largest ma- 
rine-type diesel-electric drilling rig. 
It is mounted on a barge 70 ft wide 
by 175 ft long that was built at the 
Avondale Marine Ways, Inc., near 
New Orleans for the Creole Petroleum 
Corporation. In operation, Kropf ex- 
plained, the barge is towed close to the 
drilling platform, which is mounted 
on piles and supports the actual drill- 
ing rig. Work can begin as soon as 
electrical connections are made be- 
tween barge and platform. 


Flying Trouble Shooters 


The George Engine Company, Inc.. 
of New Orleans, has recently inaugu- 
rated a unique service to oil companies 
operating in out-of-the-way or other- 
wise inaccessible locations in southern 
Louisiana. They have equipped a Re- 
public Seabee Seaplane as a flying 
“trouble-wagon” for G.M. diesel-pow- 
ered boats and rigs, so that mechanics 
can be flown out of New Orleans on 
short notice to answer emergency calls 
for parts or service. This company has 
further rounded out its facilities by 
the addition of two new branches, one 
at Grand Isle and the other on the Har- 
vey Canal. These are in addition to 
their main plant at New Orleans, the 
already-existing Lake Charles branch 
and the auxiliary-company plants, the 
Brady Engine Company at Houma and 
Berwick. All of these shops operate on 
a 24-hr basis. 


Burrel Blowout 

The Newton Drilling Company, of 
Coalinga, California, handled an in- 
teresting job for General Petroleum 
Corporation recently. The drilling 
company had gone in with a portable 
rig to test casing and clean out a Bur- 
rel, California, well that for the past 
three years had been a 20-30 bbl per 
day pumper. The well blew in just as 
the last joint of drill pipe was laid 
down. When the bailing gate was 
closed, it was blown off; the flow of 
oil was estimated at 4000 to 6000 bbl. 

The Newton Drilling Company, un- 
der the direction of Max A. Newton, 
president, with pushers J. C. (Tiny) 
Martin and Keotah Freeny, and me- 
chanic Aubrey Fincher, designed a 
special die collar and capped the well 
after three and one-half days. The 
well is now cleaned out and flowing. 
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EXTRA 
PROTECTION 
THAT PAYS 


On all Gardner-Denver 
“FX” Power Slush Pumps 
you get these extra 
protection features: 





PRO from Mud and Water_vivice fluid cylinder 


construction of GarDurloy Alloy—developed especially for mud pumps. 
Oil-stop and mud-stop heads positively prevent contamination of lubricant 
in power end. SLUSH-PROOF Duo-Seat valves, liners, rods and pistons. 














p R 0 from Shock _2u:c¢3, one-piece main frame with reinforced 


ribs, cast of durable GarDurloy Alloy mixture. 








" R 0 -om Overloads —con:isuous tooth-type Herringbone 


gear of GarDurloy mixture. Exclusive Gardner-Denver eccentric con- 
struction provides large bearing area for connecting rods. 














© .e 

Pp R 1) D from FrictiOn—artomatic, controlled lubrication to all 
working parts—no need for oil pipes. Jackshaft roller bearings are grease 
packed with pressure gun connections outside the frame. 











For comp'ete information, write Gardner-Denver Company 
Quincy, Illinois. 


GARDNER-DENVER SINCE 1889 


Dallas ¢ Houston ¢ Tulsa e St. Louis ¢ Los Angeles * San Francisco « New York 
Chicago e Pittsburgh e Denver « New Orleans 


Continental Supply Company, Continental Building, Dallas, Texas 
Republic Supply Co. (of Calif.), 2122 East Seventh Street, Los Angeles, California 
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N. E. Tanner, minister of lands and 
mines, Alberta, Canada; Paul S. 
Mathes, department of conserva- 
tion, Tennessee; and I. N. McKinnon, 
lands and mines, Alberta, Canada. 


Governor Beauford H. Jester of Tex- 
as, chairman; and Governor Frank 
Carlson of Kansas, chairman-elect. 





Oil Compact Meets 

The Interstate Oil Compact Com- | 
mission in its annual meeting at | 
Wichita, Kansas, December 9 to 11, | 
mphasized the theme of gas conserva- 
tion. Opening the general session on | 
December 10, Kansas’ Governor 
Frank Carlson spoke on “What Con- 








servation and Ratable Taking of Nat- 
ural Gas Mean to My State.” He 
brought greetings and welcome from 
his state. Governor Carlson was later 
elected Compact chairman for the 
succeeding year. Responding to the 
welcoming address was Hiram M. 
Dow, of Roswell, New Mexico, im- 
mediate past chairman of the Compact 
Commission, who discussed New Mex- 
ico’s proposed gas conservation law. 

Governor Beauford H. Jester, 
Compact chairman, included a dis- 
cussion of the tidelands situation in 
his annual report. 

N. E. Tanner, minister of lands and 
mines, Province of Alberta, Canada, 
cited the rapid oil and gas develop- 
ment in Alberta, which has brought 
that district to such production status 
that it is now a factor in supply for the 
northwestern part of the hemisphere. 

Other speakers and subjects were: 

Dr. George H. Fancher, professor 
of petroleum engineering at the Uni- 
versity of Texas, “Gas Conservation 
and Secondary Recovery”; H. J. Wag- 
ner, chief of the gas section, Public 
Service Commission of West Virginia, 
“Storage of Gas as a Conservation 
Measure”; Congressman Ross Rizley 
of Guymon, Oklahoma, author of the 
Rizley Bill to define authority of the 
Federal Power Commission, “Legis- 
lative Trends in Gas Conservation.” 











SEE formation changes 


ee 


with 


cj fo} Rete} TN) 


On the job 24 hours a day! 
Shows down time, connections, 
trip time and depth. Logs 
each foot individually. You 
Save when you log as you drill. 


Write for additional data. 


‘* TIME WILL TELL’ 


ees) tue GEOLOGRAPH CO. inc 


P.O. Box 1291 Oklahoma City 1, Okle 

















3 | , , ABOUT WIRE LINE 


MEASUREMENTS? 


@ Easy to Carry 
@ Direct Reading 


@ Quickly Put 
on Line 


@ Accurate 
Measurements 


The Cavins DEPTHOMETER -is a simple, compact, 
direct-reading device that obsoletes ‘‘stringing-in” 
and gives you accurate measurements in very little 
more time than it takes to make a trip with your 
bailer. Comes in a handy carrying case (weighs 
only 17 pounds)—readily taken to any well—put on 
the line‘in a few seconds—priced to pay for itself 
quickly.—Write for illustrated folder. 


THE CAVINS CO. 
2853 Cherry Ave., Long Beach 6, California 


CAVINS DEPTHOMETER 


Se ee ee 


= 


THE PETROLEUM ENGINEER, January, 1949 











A 





PUTS ALL 
SCHLUMBERGER SERVICES 
RIGHT ON DECK 

FOR MARINE OPERATIONS 
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Wherever drilling has moved offshore, there you 
will find a complete, modern Schlumberger unit capa- 
ble of providing all the sixteen Schlumberger services. 
This permanent fixture in modern offshore drilling 
practice is the result of research and engineering 


designed to keep up with the drilling industry under 
any and all conditions. 







































ONLY A T-WRENCH IS 
NEEDED TO BUTTON UP 
2-BOLT VICTAULIC COUPLINGS! 


ANY PIPING SYSTEM can be 
buttoned up by a few fast turns 
of a standard T-wrench. .. when 
you use Victaulic Couplings with 


their famous 2-bolt simplicity. 


YOU SAVE time and cut labor 
costs, too... because Victaulic 
Couplings are so fast and easy to 


install that no specially trained or 
skilled labor is needed, 


ADD FULL-FLOW Victaulic Elbows, 
Tees, and other Fittings and 

you'll not only increase the output 
of your pipeline... you'll also 


lower your pumping costs! 





USE THE NEW “‘Vic-Groover’’ and 
find out how it grooves pipe ends 
with half the 


effort of ordinary pipe threaders! 


twice as fast... 


WRITE TODAY for these two: 
Victaulic Catalog and Engineering 
Manual No. 44. “Vic-Groover”’ 
Catalog No. VG-47. 


SELF ALIGNING PIPE COUPLINGS 


V| 


EFFICIENT FULL-FLOW FITTINGS 
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FOR FULL ECONOMY...MAKE YOUR PIPING SYSTEM ALL VICTAULIC! 


Victaulic Inc., 727 W. 7th St., Los Angeles 14, Cal. 


Kuwait Ups Oil Output 


Production of crude oil in Kuwait 
continued its upward trend to a new 
high of 190,612 bbl per day in Octo- 
ber. This represented an increase of 
more than 32,000 bbl daily over the 
September daily average of 158,506 
bbl. It is nearly double the June pro- 
duction of about 100,000 bbl per day. 

Oil concessions of about 6000 sy 
miles are held by Kuwait Oil Com- 
pany, Ltd., a company jointly-owned 
by Anglo-Iranian Oil Company, Ltd.. 
and Gulf Exploration Company, a 
subsidiary of Gulf Oil Corporation. 


Texas A&M Poll 


Graduating seniors of the petro- 
leum engineering department, Texas 
A&M College, know what they want. 
The 108 seniors have compiled in- 
formation on themselves, which shows 
that the average age at the time of 
| graduation will be between 23 and 24. 
| The range in age, however, is from 20 
| to 37. 
| Their work preference shows that 
| 68 prefer major companies; 19, inde- 

pendent companies; two, reservoir en- 
| gineering ; three, equipment manufac- 

turing; two, research; six, drilling 
| contractors; and one, a field service 
company. Eleven out of the 108 want 
foreign work. Expected salary is from 
$250 to $335 per month. Sixty-eight 





out of the 108 have had some field ex- 
perience. 


| NACE Conference in April 


The fifth annual conference and 
exhibition of the National Association 
of Corrosion Engineers will be held 
April 11-14, 1949, at the Netherland- 
Plaza Hotel, Cincinnati Ohio. 

The technical program will include 
symposia on corrosien principles, 
cathedic protection, chemical indus- 
try, communications and electrical 
| industries, gas industry, general in- 
dustry, oil industry, protective coat- 
ings, pulp and paper industry, salt 
water corrosion, and transportation 
industry, with papers by authorities 
in these fields.’ The exhibition, with 
displays by various manufacturers, 
will show the latest methods, materials, 
equipment and services for combating 
corrosion. 





Sizes—%" 
through 60” 
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| Absorbs Ransome Company 

| Worthington Pump and Machinery 

| Corporation announces that the manu- 
| facturing and distributing activities of 
| its subsidiary, Ransome Machinery 
| Company, have been taken over by 
| the parent coropration. Manufactur- 
| ing operations for the lines previously 
| manufactured by Ransome will be car- 

ried on at Worthington’s Dunellen 

Works, Dunellen, New Jersey. 


VICTAULIC COMPANY 
OF AMERICA 


30 ROCKEFELLER PLAZA, N. Y. 20, N. Y. 


Victaulic Co of Can. Ltd. 200 Bay St., Toronto 1 





For Export outside U.S. and Canada: PIPECO 
Couplings and Fittings - Pipe Couplings, Inc., 
30 Rockefeller Plaza, New York 20, N. Y. 


Copyright 1949, by Victaulic Co. of America 
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ENGINEERED PERFORMANCE 
FOR DEEP-DRILLING SERVICE 
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GALLONS PER MINUTE 


SETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla. 
SUBSIDIARY OF BETHLEHEM STEEL CORPORATION 


BETHLEHEM 


(;- b (} (} POWER PUMP 


A 600-HORSE PUSH 


Maintains high circulation rates ’way down 
the hole 


Lessens bit expense 
Cuts down drilling time 


Eliminates dangerous compounding 
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READ IT 
IN POUNDS 


® Indicates weight in 
pounds... not points 


® Fully mechanical... 
non-hydraulic 


® Magnetic dampen- 
ing eliminates needle 
fluctuations 


® Extremely sensitive 
to weight changes 


® Roller bearing 
equipped throughout. 


FOR 
ACCURATE 
BIT-WEIGHT 


CONTROL 
HERE 





Drilling bit manufacturers recommend different 
weights for their various types of bits, and max- 
imum drilling efficiency requires accurate bit 
weight control. 


With the new Cameron Type ‘‘E’’ Weight Indi- 
ator, the driller simply sets the dial on the desired 
weight and keeps the pointer and the target in 
slignment. That’s all there is to setting and read- 
ng this simple, precise instrument. 


The load is read directly in pounds . . . not 
points . . . and is calibrated to 40,000 pounds on 
either side of zero. Figures to the left of zero 
indicate weight on the bit. Figures to right of 
zero indicate pounds added to the strings, mak- 
ng it particularly desirable for fishing operation. 


Write for complete mechanical details. 


CMC707¢ 


IRON WORKS, INC. 


P. O. BOX 1212, HOUSTON, TEXAS 
Export: 
74 Trinity Place, New York, N. Y. 
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Stanolind Presents Schools With Research Equipment 


Donations of scientific equipment to 
the Universities of Oklahoma and 
Texas were announced by Stanolind 
Oil and Gas Company. 

George Roberts, Jr., manager of 
Stanolind’s research department, said 
a device to test the movement of oil 
through rock is being given to the OU 
petroleum engineering department. 
The apparatus is now being specially 
built at the Stanolind research labora- 
tories in Tulsa. It is modeled after 
three such pieces of equipment used at 
the Stanolind laboratories. 

Roberts also said that special equip- 
ment used in doing research on drill- 
ing muds has been given to the Uni- 
versity of Texas. 

The equipment given to the Uni- 
versity of Texas includes a centrifuge, 
viscosimeter, pumps, motors, and other 
special apparatus. It is used in making 
basic studies of drilling mud and its 
properties. The equipment can be used 
to separate various- -sized particles in 
the mud. Further studies are then 
made on these particles to see how they 
affect the mud and.its use in drilling. 

The gifts will aid research work be- 
ing done in the petroleum engineering 


departments of the two institutions. 
The work at OU consists of studies of 
relative permeability. This is a com- 
paratively new field of study. Two 
graduate students at Oklahoma are 
now doing research on the subject. 

Relative permeability tests show 
how much harder it is for oil to move 
through a rock when gas and water 
are also in the rock, than when oil is 
present alone. Gas and water tend to 
close pore spaces in the rock. This 
makes it harder for oil to work its way 
through the rock formation to the well. 
A rock’s ability to let a fluid—oil— 
move through it easily by itself is 
called its permeability ; the same rock’s 
ability to let oil pass through if gas 
and water are there, too, is called its 
relative permeability. 

The new apparatus being given to 
OU tests samples of rock taken from 
underground oil-producing forma- 
tions. Oil and water are injected into 
one end of a rock sample. Then scien- 
tists watch their progress through the 
sample, run various tests as they move 
along. Results of the tests are used in 
evaluating oil reservoirs and predict- 
ing their probable performance. 
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heavy 
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duty type 


...Muddler Speed Mixer Mud Gun 


Mi; Heaviest duty model. Adaptable to any mud 

TON 3 mixing job found in oil fields. Features 

fo (7 =f dual mixing chambers. Can be adjusted and 
at locked in any position from horizontal to vertical 

flow. Flexible and easy to operate—non-spin. 

} Made specifically for breaking up mud condi- 

tioning materials. 

Rotating parts that contact packing glands are 

polished chrome faced to reduce friction, add 

life to packing, and prevent “freezing” between 

jobs. Pressure tested before shipment. 

Lubricated through grease gun fittings. 


There is a 
Patterson 
-Ballagh 


Mud Gun 


for every 
mud program 


general utility type 


.»»Midlean Non-Spin Mud Gun 


Economical general utility mud gun of the high 
pressure type which offers all the safety features 
found on more expensive guns. Practical for most 
installations. Equipped with positioning handles 
for horizontal and vertical adjustments. 

Polished chrome faced glands for reduced 
friction, increased packing life, and prevention 
of “freezing.” Gun is pressure tested to 200% 
of rated pressure by component parts and as 
an assembly. 


Bottom Type Mud Guns 


MUREX~as illustrated. Mounted on side for 
tank type mixing. Easily adapted for jetting 

at bottom to any height inside tank with alter- 
nate lengths of vertical pipe. 

Absolutely non-spin and swivel will not “freeze.” 
Unit can be quickly connected by a hammer or 
flange union. Adaptable to open or covered tanks. 
MULTURE—Designed for center tank operation 
in storage tanks where mud will remain idle for 

a period of time. Double Patterson-Ballagh noz- 
zles insure perfect mixing of large volumes. 


Abrasion Resistant Rubber Lined Nozzles 

Rubber lined nozzles are standard equipment on all Patterson-Ballagh Mud Guns. 
Note how metal sleeve keeps mud from seeping behind rubber lining. This 
feature, plus the toughness of the special rubber, makes these nozzles outwear 
those of metal design. Chrome tungsten alloy lined nozzles are available for 
jetting oil base and chemical muds. Check the new Composite Catalog and then 
order Patterson-Ballagh Mud Guns for your operation. 





Regardless of the volumes and pressures encountered in any 
mud program, there is a Patterson-Ballagh Mud Gun and Mud Gun 
Nozzle that will give long, efficient, and economical service. 


PATTERSON-BALLAGH 


— 


i DIVISION OF BYRON JACKSON CO 


MAIN OFFICE: 1900 EAST 65TH STREET, LOS ANGELES 1, CALIFORNIA 


6247 Navigation Bldg., Houston 11, Texas * 808 Graybar Bldg., New York 17, N.Y. * 330 Russ Bldg., San Francisco, Calif. 
T.I.P.S.A. Santiago Del Estero 286, Buenos Aires, Argentina » H. F. Towler, 9 Cavendish Square, London W1, England 
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NEWS 


Schlumberger Earns Award 


Schlumberger Well Surveying Cor- 
poration and Carl A. Johnson, Schlum- 
berger export expeditor, were recently 
awarded the William H. McGee and 
Company trophy in the first annual 
national competition among com- 
panies engaged in export business. 
The award was given for having the 
lowest percentage of lost or damaged 
export shipments during the past year. 

The William H. McGee Company, 
marine underwriters, began the ex- 
port crating and shipping competition 
to encourage better and sturdier pack- 
ing for foreign shipments. Since the 
war, it is reported that losses on all 
overseas shipments have risen sharply. 


Saudi Arabian Oil Production 


Crude production in Saudi Arabia 
during November amounted to 14,- 
453,870 bbl, averaging 481,796 bbl 
per day, Arabian-American Oil Com- 
pany announced recently. The com- 
pany’s refinery at Ras Tanura pro- 
eessed 3,738,453 bbl of this crude. 





New and Old Officers of the Petroleum Engineers Club of Dallas are 
shown above. Retiring club president K. Marshall Fagin, of The Petroleum Engineer, 
presents the gavel to the new president of the Petroleum Engineers Club of Dallas, 
Thomas S. (‘‘Ham"') Bacon, of Lone Star Gas Company. Flanking the 1949 presi- 
dent are: Vice president in charge of programs, Halbert M. McClain, Magnolia 
Petroleum Company; vice president in charge of membership, Glenn E. Wood- 
ward, of DeGolyer and McNaughton; vice president in charge of arrangements, 
Louis F. Davis, Atlantic Refining Company; and secretary-freasurer, Richard T. 
Bright, Mercantile National Bank. Membership reached a peak of 414 in 1948. 


Engineer Needed in Alaska leum engineering or geology, and a 








The officer in charge of exploration 
activities in Naval Petroleum Reserve 
No. 4, northern Alaska, has a vacancy 
for an alert, qualified petroleum en- 
gineer with a basic knowledge of geo- 
logical exploration for petroleum to 
act as his technical consultant. 

This position carries a P-6 Civil 
Service rating. The engineer applying 
should have a college degree in petro- 


minimum of four years’ experience in 
oil field production with included ge- 
ology. The present starting salary is 
$9290.25 per year, which includes an 
increase for foreign service. 

Any qualified person interested in 
this position should write to: Director, 
Naval Petroleum Reserves; Room 
1046, Building T-3; Navy Depart- 
ment; Washington 25, D. C. 

















Single X and Double X Lathe Cut 
SEAMLESS NIPPLES 


e Large Stocks guarantee that your supply store 
can furnish you promptly these precision manu- 


factured nipples. 


Plastic coating protects threads from rust and 
handling damage. Sizes 14” to 654” in standard 
lengths. Special sizes, stainless and monel to 


requirements. 


Sold Only Through Supply Stores 
Write for literature and price lists. 


horn MACHINE WORKS 


6823 Navigation 


~~ 


Houston, Texas 


Dollas Branch: 3901 Southwestern 
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The Petroleum Industry's 
Oldest 
Engineering Publication 


That is The Petroleum Engineer, read and relied 
upon by operating men throughout the U. S. and 
fifty-one foreign countries for twenty years... the 
same publication which is now undergoing changes 
in line with twenty years of industry progress. 


This change will be the most practical 
and progressive re-modeling job con- 
ceivable, to fill the needs of operating } 
men engaged in each division of the 
industry. 
Exploration, drilling, and production men will get a_ |{ 
magazine devoted to practical and personal informa- 
tion nearest their interests...in PE’s new Explora- 
tion-Drilling-Production Magazine. Check the copy 
in your hands for its “personal assistance” value to 
you. It will bring you monthly coverage of E-P-D 
operations, news, personals and pictorials, in addi- 
tion to world petroleum developments and news, to 
provide you a personalized, specialized publication 
of 100% practical value. 


USE THE ENCLOSED CARD 
to Start Your Personal Copy Today 


The Petroleum Engineer 
P. 0. Box 1589 Dallas 1, Texas 
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OCS FISHING 


with HOMCO 
TOP LOADING OVERSHOTS 


Fishing tools made by Houston Oilfield Material Company, Houston, Texas, have 
long been recognized for their dependable performance. Naturally, Murray considers 
it a fine recommendation that this leading manufacturer of fishing tools has entrusted 
us with the responsibility of producing the molded rubber components of Homco fishing 
tools. 

Murray's years of specialized experience in producing natural rubber and syn- 
thetic oil resistant rubber parts for oil tools is available to any manufacturer. Our 
experienced oil field equipment designing engineers will gladly assist in working out 
a prompt and economical solution to your problem. 

The Murray Tool and Mold Division offers the facilities of its modern machine shop 
to relieve Murray customers of the responsibility of designing and pone molds, 


dies, metal inserts, ond: -other precision parts: required: or” 
operation. 


MURRAY 
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Ohio Completes Marine Drilling Platform 


Working crew has a smaller structure for living 
quarters and mess hall connected to rig by bridge 


S ix miles offshore in the waters of the 
Gulf of Mexico, The Ohio Oil Com- 
pany has completed the construction 
of a huge steel drilling platform and 
started drilling operations in the 
search for petroleum under the ocean 
floor. 

The Ohio, jointly with the Melben 
Oil Company, holds leases from the 
State of Texas to a total of 120,480 
acres in the Gulf of Mexico. Initial 
test of this acreage, located 13 miles 
east and slightly north of Freeport, 
Texas, is on a unitized block embrac- 
ing 5760 acres. The Ohio and Melben 
have under lease half of this block 
while the Humble Oil and Refining 


Company holds leases covering the 
other half. The Ohio, as unit operator, 
is in charge of testing, drilling, and 


development of the unit. 

In the area of the Ohio-Melben- 
Humble test the Gulf of Mexico is 51 
ft in depth. Drilling operations are 
carried on from a steel platform sup- 
ported on piles driven 105 ft into the 
ocean floor. This platform supports 
the derrick and the heavy duty rotary 
drilling equipment. A smaller plat- 
form supports the mess hall and living 
quarters for the drilling crews. 

The drilling platform is 185 ft in 
length by 90 ft in width, almost half a 
city block long and a quarter block 
wide. Its lower deck is 75 ft above the 
ocean bed or 24 ft above the water 
level. The upper deck is 1614 ft above 
the lower deck. 

The crew platform rises 24 ft out of 
the water, and is 6914 ft by 81 ft. It is 
connected to the drilling platform by 
a bridge 80 ft in length. Platforms are 
of an all-welded steel construction, 
fabricated from oil country tubular 
goods and structural steel. The drill- 
ing platform is capable of supporting 
a modern six story building of steel 
and concrete construction. The der- 
rick, towering 188 ft above the water 
of the Gulf, is built to withstand winds 
of more than 125 mph. The great 
strength of the. platform and derrick, 
and the heavy duty capacity of the 
machinery and drilling equipment will 
permit drilling to a depth of 15,000 ft, 
if necessary. 

Construction of the platforms far 
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out at sea required considerable prep- 
aration. Onshore, at Port Arthur, 
Texas, gigantic steel frameworks 
called jackets were prefabricated. 
These jackets censist of uprights of 
large diameter casing 72 ft in length 
with smaller diameter tubular goods 
used as cross bracing. 

The jackets were moved by barge 
down the Intracoastal Waterway to 
Freeport, Texas, then out to sea to the 
location of the test where they were 
set in place by means of two huge 
floating cranes. Steel casing piles were 
driven through the uprights of the 
jackets and into the gulf floor. The 
jackets thus serve to guide the piling 
during construction and remain in 
place to furnish the necessary cross 
bracing of the piles, thus giving the 
platforms the great structural strength 
needed to withstand heavy seas. After 
being driven, each pile was cut off with 
a welding torch to a uniform elevation 
and the steel beams of the floor struc- 
ture welded to the top of the piles. 

pn 











i 








The building of drilling platforms 
at sea, plus the high cost of water 
transportation of all equipment, sup- 
plies, and crews, makes offshore op- 
erations much more expensive than 
those on land. However, oil men be- 
lieve that the continental shelf of the 
Louisiana-Texas coast, a belt with a 
maximum width of 65 miles and an 
extension of the proven coastal plain, 
is a potentially rich oil area worthy 
of the added risks. 

The Ohio Oil Company is among 
the vanguard of some 14 oil com- 
panies which have leased and are in 
various stages of exploration, drilling, 
and development of more than two 
and one-half million acres of sub- 
marine prospective oil lands off the 
Gulf Coast stretching from the Delta 
of the Mississippi to Matagorda Bay, 
Texas. This program is part of the 
petroleum industry’s campaign to dis- 
cover and develop added oil reserves 
which will insure sources of crude oil 
far into the future. kkk 


PERSPECTIVE ORAWING OF 
THE OHIO OIL COMPANY'S 
ORILLING WELL 
OFF -SHORE 

IN THE GULF OF MEXICO. 





THE PETROLEUM ENGINEER, January, 1949 




















Tr 

















vel Vaporizer 


Address the Oil Field Equipment Division, 
Black, Sivalls & Bryson, Inc., Power and 
Light Building, Kansas City 6, Missouri. 





\Cl 
Ss £Ve> FOREICH INQUIRIES INVITED ‘ aii 
Cm KANSAS CITY, MO OKLAHOMA CIT 
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STRIP YOUR OWN GAS 


Saue ufe to te on Pumping Engine Coste! 





Now you can employ less-expensive gas engines on erude oil pipe- 
lines in remote areas where natural gas is unavailable or too costly. 
The Black, Sivalls & Bryson Fuel Vaporizer automatically strips 
enough gas out of your pumped crude to run your pumping engines. 
Eliminates the need for expensive Diesels...no fuel to haul to the 


site. And the loss of crude gravity is so small it can hardly be measured! 


The Vaporizer is complete in itself. Mounted on skids for easy 
handling... ready to go. Taps off a small stream from crude pump 
discharge, reduces its pressure, “tops off” a bit of gas in its own 
flash tower. Delivers fuel through a regulator to your engine fuel 
system. Cools crude and returns it to pipe line. 


Several sizes available, to meet your requirements. Write today 
for full details. 
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Florent H. Bailly 


> Florent H. Bailly, for several 
years chief engineer and geologist for 
Pantepec Oil Company of Venezuela, 
is the president of Petroleum Engi- 
neering Associates, Inc. and Oil Prop- 
erties Consultants, Inc. Early in 1947, 
Bailly organized Petroleum Engineer- 
ing Associates, Inc., with the assist- 
ance of well known engineers in the 
industry to provide a laboratory and 
engineering talent for the study of 
problems of special interest. A fully- 
equipped, modern core and P.V.T. an- 
alysis laboratory, a shop and office 
facilities were provided at its head- 
quarters in Pasadena, California. Nor- 
ris Johnston, core analysis specialist, 
joined the firm as its general manager 
in October 1947. 

With the firm’s expansion and ac- 
quisition of domestic clients, the staff 
was increased and in January 1948, 
Bailly organized Oil Properties Con- 
sultants, Inc., to handle reservoir engi- 
neering and valuation work. The two 
firms are closely knit and study prob- 
lems jointly. 


> Sidney Smith, formerly gas engi- 
neer for Rogers Lacy, Inc. at Long- 
view, Texas, has moved to Harlingen, 
as chief engineer for Thomas O. 
Payne. 


> Jack Hampton has been appointed 
manager of Waldrip Engineering 
Company’s sales and service in the 
San Joaquin Valley District. From 
1922 to 1927 Hampton was with Shell 
Oil Company at Ventura, working in 
both the drilling and production de- 
partments as roughneck, well puller, 


and driller. He later was with Califor- 
nia Petroleum Company, The Texas 
Company, Union Oil Company, Hofco 


Pump Ltd., and in 1940 set up a store 
and shop for Fluid Packed Pump Com- 
pany in Taft, California. 
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> Churchill T. Shelton, for 21 
years an oil production engineer in 
Indonesia with Standard-Vacuum Oil 
Company’s producing subsidiary 
there, retired on December 1 under 
the company’s plan for annuities and 
insurance. 


A native of Denison, Texas, Shelton 
entered the oil business in 1920 with 
The Carter Oil Company of Tulsa, 
Oklahoma. In 1927 he went to Palem- 
bang, Sumatra, with Standard-Vac- 
uum Petroleum Maatschappij. He be- 
came a key man in the producing 
department, superintending gasoline 
plant work in the company’s Pendopo 
oil fields until the war brought opera- 
tions there to a close. Following a war- 
time assignment for the Air Transport 
Command in 1943, Shelton partici- 
pated in gas plant construction work 
in Caripito, Venezuela. He returned 
to Indonesia after V-J Day where he 
served with Standard-Vacuum’s war 
damage committee, making extensive 
surveys of company losses in Java and 
Sumatra. 


> M. H. Shanahan, formerly as- 
sistant manager of Continental Oil 
Company’s production department, is 
appointed to the newly created posi- 
tion of senior consultant to the depart- 
ment. 


Glenn C. Clark, formerly chief 
geologist, is appointed to the newly 
created position of senior staff geolo- 
gist. 

J. A. Culbertson, formerly assist- 
ant manager of the geophysical de- 
partment, is appointed chief geologist, 
succeeding Clark. 


S. K. Clark, formerly chairman of 
the exploration committee, is ap- 
pointed to the newly created position 
of coordinator of exploration activi- 
ties. 


> D.C. Baker has been promoted to 
division superintendent drilling and 
production, Rocky Mountain division, 
producing department, The Texas 
Company. He has had more than 20 
years experience in the Rocky Moun- 
tain area. Baker, who has been district 
superintendent, Rocky Mountain divi- 
sion at Casper, Wyoming, succeeds 
J. F. Blackwell, who was advanced 
to assistant division manager, Denver. 


George W. Schneider, division 
geologist, The Texas Company, has 
been advanced to assistant to the divi- 
sion manager, Louisiana division, with 
offices at New Orleans. Harry X. Bay, 
senior geologist, has been elevated to 
division geologist. 


> George D. Larson has been made 
assistant party chief of a Stanolind 
Oil and Gas Company seismograph 
party operating in South Texas. The 
announcement was made by R. E. Nel- 
son, Jr., manager of Stanolind’s Texas- 
Louisiana Gulf Coast division. Larson 
was a seismograph interpreter in the 
company’s Houston office. 


Lee A. McCrummen, who was a 
farm boss in Stanolind’s Hastings dis- 
trict, Alvin, Texas, was made produc- 
tion foreman in the district. 


> J. H. Galloway, former superin- 
tendent of the Means district in West 
Texas for the Humble Oil and Refin- 
ing Company, has been transferred to 
a similar position in the company’s 
new California district office in Los 
Angeles. Other changes to man this 
new district office are as follows: 


M. O. Pattison, who was civil en- 
gineer in the Hobbs district, West 
Texas, became district civil engineer. 

C. W. Armstrong, former senior 
petroleum engineer in the Houston of- 
fice, became California district petro- 
leum engineer. 


J. A. Porter, senior clerical su- 
pervisor in the production operating 
department, Houston, was promoted 
to district chief clerk. 


> Wilber H. Griffin has joined 
Camco, Incorporated, Manufacturers 
and Distributors of Gas Lift Equip- 
ment, of Houston, Texas, as sales man- 


ager. Griffin has been with the Baker 





Wilbur H. Griffin 


Oil Tools, Inc. since 1936, serving as 
engineer. At the time of his resigna- 
tion he was divisional sales engineer, 
and also in charge of Baker’s export 
department in Houston. Between 1928 
and 1935 he served with various oil 
companies and drilling contractors in 
capacities from roustabout to driller. 
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ROTARY JAR 
Strikes Blows Both Self- 
UP and DOWN Feeding Long Knife 
EXTERNAL Internal 
Rotary Releasing rind Cane ae 
sock | Releasing CUTTER BUMPER CUTTER 


SPEAR SUB 


NEC il ° T @ ) @] L 5820 South Alameda St., Los Angeles 11, California 
\ & ‘ DI | oug COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 


Cisco Wichita Falls NEW MEXICO: Bakersfield New Iberia 
Loc ATi OW Corpus Christi OKLAHOMA: Hobbs Ventura Shreveport 
— Oklahoma City KANSAS: MONTANA: WYOMING: 
Guymon Ulysses Cut Bank Casper. 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20, N. Y. 


TEXAS: San Angelo Healdton CALIFORNIA: LOUISIANA: 
SERVICE Houston Tyler MISSISSIPPI: Los Angeles Houma 
Alice Victoria Laurel Avenal Lake Charles 
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SAVE WEAR 


on TUBING 
ann CASING 





Tubing won’t breathe 
when the type “AC” an- 
chor holds the tubing 
string. String cannot be 
dropped as it is anchor- 
ed in the hole. Makes 
pumping smoother and 
saves tubing joints. Has 
full area slips with large 
bypass for fluid and gas. 
It’s ideal for anchoring 
Guiberson “GW” 2-cup 
packer —for supporting 
casing pumps—for all 
bottom hole tools. Made 


for 434” to 9” casing. 





REG. U. S. 
PAT. OFF. 





Type ba! Cd 
Tubing Anchor 


For complete data, see 
the Composite Catalog 
Page 1533, or write to 


©) 1948, The Guiberson Corp. 


U.S. A. 
Established 1919 


THE GUIBERSON CORPORATION 


GENERAL OFFICES: DALLAS, TEXAS 
EXPORT OFFICE: 30 Rockefeller Plaza, New York 20. 
CALIFORNIA DISTRIBUTOR: W. R. Guiberson Co., 717 
E. Gage Avenue, Los Angeles 1. 

BRANCH OFFICES: Oklahoma City and Tulsa, Okla.; 
Alice, Houston, Kilgore, Longview, Odessa, and Wichita 
Falls, Tex.; Lefayette, Le.; Wichita, Kan.; Newark, Ohie. 













B-92 








Thomas K. Bowles 


> Thomas K. Bowles has been ap- 
pointed assistant chief geologist of The 
Ohio Oil Company. He assumed his 
new duties in the company’s general 
office in Findlay, Ohio, January 1, 
1949. 

For the past three years, Bowles has 
been performing specialized work for 
the chief geologist in Houston, Texas, 
where he studied and interpreted geo- 
logically the results of the company’s 
gravitymeter surveys throughout the 
United States. In his new position, 
Bowles will assist the chief geologist, 
Paul L. Henderson, in directing the 
general operations of the Geolocical 
Department. 


> John R. Brennan has been ap- 
pointed sales departmental engineer 
of Fluid Packed Pump Company. 

Brennan comes to Fluid Packed 
Pump Company well qualified for this 
position as he has a Bachelor of Sci- 
ence Degree in chemical engineering 
from Oregon State College and has 
spent twelve years with the Union Oil 
Company as field engineer and pro- 
duction foreman. 


> Sidney Belither, who has been in 
charge of Shell’s Pacific Coast opera- 
tions since 1934, has announced his 
retirement on December 31, 1948. In 
view of Belither’s retirement and in 
line with the current trend, arrange- 
ments are being made to integrate 
more closely the Pacific Coast opera- 
tions of the company with the activi- 
ties East of the Rockies. Under these 
arrangements, responsible for the co- 
ordination of activities on the Pacific 
Coast, will be P. E. Lakin, who will 
move from New York to San Fran- 
cisco. Lakin’s career, which started 
with Shell on the Pacific Coast in 1915, 
has brought him in touch with all parts 
of the United States. Since 1942 he 
has been in the head office of Shell in 
New York as vice president in charge 
of marketing East of the Rockies. 
This unification of management 
functions headquartered in New York 


THE 


will in no way curtail Shell’s Pacific 
Coast activities. Production, manufac- 
turing, sales, purchasing, and other 
activities of the company will be con- 
ducted as in the past. 


> Charles A. Perlitz, Jr., Houston 
vice president and director of Conti- 
nental Oil Company, has been ap- 
pointed vice president and general 
manager of the company’s operations 
in both the Houston and Fort Worth 
regions. His headquarters will be in 
Houston. In his new assignments Perl- 
itz will supervise all of Continental’s 
operations in both the Gulf Coast and 
Fort Worth areas, which include 
Texas, Southeast New Mexico, Louisi- 
ana, Mississippi, and Southern Arkan- 
sas. 


H. B. Hurley, presently Fort 
Worth region production manager, 
was made assistant general manager 
of both the Houston and Fort Worth 


regions. 


H. L. Johnston, who has been as- 
sistant region manager at Fort Worth, 
will become regional manager, suc- 
ceeding Hurley. 


G. T. Pearson, formerly general 
production superintendent, Los An- 
geles, has been appointed assistant re- 
gional manager, Fort Worth. 











LINE SCALES 





(Above) Sager 500,000-Ib. capacity, 14” 


dial. (Below) Packer Special, Capacity 
40,000 Ibs., 6” dial. 18 other models for 
— drilling, well servicing, or work-over 
n 


20 MODELS 
to choose from 
With a LINE SCALE you know 
the pull on the line, and the 
weight on the bit in pounds. Re- 
peated tests prove the accuracy 
and dependability of LINE SCALE 
readings under all working condi- 
tions . . . even in areas of rapid 
temperature changes. 


LINE SCALE CO.., Inc. 


Box 4245 Oklahoma City Phone 6-1765 

Gulf Coast Rrprosentatiots iram ler 
x 8043, Houston 4, Texas—J2-1107 
x 8043, Houston 4, Texas—J8-1107 
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Write for Catalogs 


H-100 HOOK 
:] Roles 4 

Perfectly balanced 
for. straight fall. No 
dangerous projec- 
tions. Double row 
tapered roller bear- 
ings on each of the 
three sheaves. 100 
ton capacity. 











4-S OILBATH 
SWIVEL 
Streamlined for safe- 
ty, with the minimum 
numberof parts. 
Bearing capacity of 
120 tons. Oilbath 
lubrication, large oil 
reservoir. 





pot, 


% 








RS-18 OILBATH ROTARY 

A heavy duty High Speed box-type 
rotary with a full 18" table open- 
ing. Compact integral cast bed and 
skid. Heat treated spiral bevel 
gears. Slush-proof table. Rated 
dead load capacity 167 tons. 











> K. M. “Kenny” Lamer, former 
Odessa service manager for Franks 
Manufacturing Corporation, has been 


> Raymond Leibensperger, chief 
geologist for Standard-Vacuum Oil 
Company and head of that company’s 


appointed Franks 
sales representative 
for West Texas and 
New Mexico. His 


office will remain 
in Odessa, Texas. @ 


Lamer entered 
Franks service De- 


cember 1, 1942, 


and later was trans- 
ferred to West 








Spang 
W eldless 
Drilling Jar 


THE 


HIGHER 
STANDARD 
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where he worked in 3 
the assembly shop | 








exploration department, retired Janu- 
ary 1 after having served for thirty 
years as a petroleum geologist in 
many parts of the world. 


Leibensperger started with the Car- 
ter Oil Company in the Mid-Continent 
area in 1918. Later he spent ten years 
in exploration work in Mexico with 
the Transcontinental Petroleum Com- 
pany. In 1929 he went to the Nether- 
lands for an affiliate of Standard Oil 
Company (New Jersey) and was 
transferred to Standard-Vacuum at 


K. M. Lamar 
Texas as service manager. 
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With One-Piece Jars 
Drilling Costs Less 


Spang Drilling and Fishing Jars, each made 
from a single piece of highest-quality alloy steel 
by drop and hammer forging and then heat- 
treated for utmost serviceability and safety, have 
proved their practical advantages for years, in 
comparison with jars of the welded type. 

Spang Weldless Jars are known throughout 
the world, and are preferred wherever cable- 
tool drilling is done. While they cost more to 
buy, they are more economical to use because 
of lower footage cost and less time lost in fishing 
and replacement. Standard stroke lengths, 
diameters, and joint sizes are readily available 
at field stores. Special requirements can also 
be met, though less promptly and at some addi- 
tional cost. 


For the best in Cable Tools 
SPECIFY SPANG 


SPANG & CO. 


BUTLER, PA. 

























| 


YOUR DEALER SELLS SPANG TOOLS. 


Leibensperger remained in the Neth- 
erlands until 1939 and, after his re- 
turn to New York, directed the explo- 
ration efforts of Standard-Vacuum in 
the Orient. 





R. W. Rager 


> Ralph W. Rager was elected vice 
president of Oil Well Supply Com- 
pan, U.S. Steel subsidiary, and Erwin 
P. Kraatz was named comptroller in 
executive staff promotions announced 
recently by Fred F. Murray, president. 
In his new post, Rager, who has been 
comptroller since October, 1940, will 
serve as administrative assistant to 
the president. Kraatz has been senior 
assistant comptroller since October 1, 
1948. 


Erwin Kraatz 





William J. Murray, Jr. became 
chairman of the Texas Railroad Com- 
mission the first of the year, succeed- 
ing Ernest O. Thompson. The 33-year- 
old petroleum engineer was first 
appointed to the commission in 1947 
and in 1948 was elected for the re- 
maining two years of an unexpired 
term. Before becoming a member of 
the state body, he had served the 


‘commission as an engineer, worked 


with the Petroleum Administrator for 
War, and had been a petroleum in- 
dustry engineer. 


H. H. Peters, general sales man- 
ager of Technical Oil Tool Corpora- 
tion, Ltd. is touring areas of Texas, 
Louisiana, and Mid-Continent in 
which the company maintains direct 
service headquarters. Accompanied 
by E. G. McConnell, Mid-Continent 
sales manager, Peters is inspecting 
service facilities in.each location and 
appointing additional personnel to 


the Totco field staff. 
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... because it conditions mud in a hurry 
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Since MAGCOGEL .. . a concentrated colloidal material for 
drilling mud . . . is especially processed and ground uni- 
formly finer than other bentonites, it is completely dis- 
persed and quickly hydrated so that its effect on wall 
building and gel properties is present as soon as the 
mud enters the hole. 

Mixed with water alone, it makes a low-per-barrel- 
cost mud having all of the desirable properties re- 
quired of a good drilling fluid except weight. 

MAGCOGEL is made from the finest, carefully 
selected Wyoming Bentonite. It’s stocked by 
more than 200 MAGCOBAR dealers from the 
Rockies to Florida. 


Magnet Cove Barium Corporation 
Malvern, Arkansas Houston, Texas 


Export: Guy E. Daniels, 
30 Rockefeller Plaza, New York City, N. Y. 
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ool for this sign WHEN YOU NEED MUD 


MAGCOBAR @ MAGCOGEL @ HIGH YIELD DRILLING 


MUD @ XACT CLAY @ FIBER-SEAL @ MAGCO-MICA @ 


DRILLING MUD SERVICE . TANNATHIN @ JEL-OIL MUD @ JEL-OlL “E” @ SALT GEL 


| DEALER NOHEEV @ SEAL FLAKES @ MY-LO-JEL @ CHEMICALS | 











TREAT the WATER 


A new 
approach to 
help solve 
mud 
problems. 





e SOLITE is a product specifically 
formulated to condition water for 
use in drilling mud. 


A laboratory with trained personnel is 
available to users of SOLITE to assure 
efficient use of the product. 


PAGE TESTING LABORATORY 
NortH VENTURA AVENUE ° P.O. Box 461 
VENTURA, CALIFORNIA 














CAMPBELL 


MICRO-BEAN 
Stabilizes Gauges 


and Pump Governors 





Simple, non pinch-off, low-cost micro-con- 
trol valve for smoothest boiler plant per- 
formance. Eliminates pulsation “jitters.” 
Over 8000 used by Army Air Forces and 
U. S. Maritime Commission were real fac- 
tors in helping win World War II. 

W vite for Descriptive Bulletin 

Manufactured and Distributed by 


J. A. CAMPBELL CO. 


546 E. Wardlow Road 
Long Beach 7 Calif. 
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> W. C. MacMillan, vice president 
in charge of production of the Con- 
tinental Oil Company, has been ap- 
pointed vice president and administra- 
tive assistant to the president. 

An employe of Continental for 20 
years, MacMillan attended Brown 
University, Providence, Rhode Island. 
Starting as an instrument man in the 
geological department, he transferred 
to the land department in 1930, and 
through successive promotions be- 
came manager of the land department 
in 1938, and was elected vice president 
in charge of production in 1943. 

President McCollum simultaneously 
announced the following promotions 
in the production department: 


E. W. Webb, formerly assistant 
manager of production, to be manager 
of the production department, with 
headquarters in Ponca City. 

O. L. Fisher, formerly regional 
production manager, Houston, to be 
assistant manager of the production 
department, Ponca City. 

J. P. Malott, formerly assistant re- 
gional production manager, Houston, 
to be regional manager of production, 
Houston, succeeding Mr. Fisher. 

H. F. Nabors, formerly district 
production superintendent, Ther- 
mopolis, Wyoming, to be assistant 
regional manager of production, 
Houston, succeeding Mr. Malott. 

All four men are veterans of Con- 
tinental’s production department, and 
have held important assignments in 
production and drilling. 


> E. E. Marker, 
Baker Oil Tools, 
Inc., has been pro- 
moted to the po- 
sition of branch 
manager of the 
Houston area of 
the Texas Gulf dis- 
trict. Marker has 
been in Baker serv- 
ice for 13 years in 
various capacities. 





E. E. Marker 


> Robert L. Hoss, petroleum engi- 
neer, Humble Oil and Refining Com- 
pany, has been named recipient of the 
Alfred Noble award, for outstanding 
engineering merit on his thesis “Cal- 
culated Effect of Pressure Mainten- 
ance on Oil Recovery,” presented at 
the recent annual meeting of the 
American Institute of Mining and 
Metallurgical Engineers in New York. 

The award is a joint honor con- 
ferred by the Western Society of En- 
gineers, the American Institute of 
Civil Engizeers, the American Society 
of Mechanical Engineers, and the 
AIME. This is the second time that 
the award has been made to a member 
of the petroleum industry. 


> W. M. Lunsford has joined the 
field engineering staff of Technical 
Oil Tool Corporation, Ltd. He will 
serve users of Tot- 
co Equipment in 
the Louisiana Gulf 
Coast area working 
out of Houma, 
Louisiana, head- 
quarters. Lunsford 
comes to his new 
position with a 
background of 10 — 
years oil field ex- 
perience, princi- a : 
pally in West Texas w «. Lunsford 
and Houston areas. —_ 























Longer Life, 
Better Performance 


Producers who specify Jensen 
can look forward to increased 
profit from any well. Jensens 
have been precision engineered 
for economy, dependability and 
durability for 29 years— with 
proven performance where it 
counts...in the field. The name 
Jensen on a pumping unit is your 
assurance of longer pumping life, 
better pumping performance at 
less cost. 


For the factual-minded pro- 
ducer, there is information on 
hand at all Jensen dealers, or in 
the literature sent upon request 
from Coffeyville. Write today. 


JENSEN 


BROTHERS MFG. CO. 
Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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FOREIGN OIL FIELD DEVELOPMENT DATA (a) 


(For six. months period ending June 30, 1948) 





SOUTH AMERICA 









































































































































US AS nee ere Argentina | Colombia Trinidad Venezuela 
2|Name of company........ “Diadema {Compania de The United British Oilfields of Trinidad, Ltd. Shell Caribbean Colon Development Company, Ltd. 
Argentina” Petroleo Petroleum Company 
8.A. de Shell de 
Petroleo Colombia 
3|Name of field............ Km 27, Casabe Point Fortin San New Dome Pena Mene Grande Mara Los Manueles| Las Cruces | West Tarra 
Comodoro Francique and El Cubo 
Rivadavia 
4/ Year of discovery........... 1925 1941 1908 1922 (c) 1935 1914 1945 1926 1916 1947 
5|Footage drilled, 6 mo.. 53,422 50,984 60,671 0 0 37,772 53,613 13,689 0 0 9,402 
6| Wells completed, 6 mo.: 

NE cig wcunchscas eon 13 14 14 0 0 9 10 1 0 0 1 

tb) Aa ae: 0 0 0 0 0 0 0 0 0 0 0 

ae 0 0 1 0 0 0 0 0 0 0 0 
7|Wells drilling (b)........... 2 4 3 0 0 3 2 2 0 0 2 
8|Drig wells suspended (b).... 0 0 2 0 0 0 7 0 1 1 0 
9| Flowing wells (b)........... 0 30 133 0 0 37 6 7 14 10 3 

10) Pumping wells (b).......... 392 43 94 18 8 34 (d) 268 0 8 94 0 
11/Oil wells shut in (b). 1 10 49 1 0 6 48 0 3 10 0 
12| Producing depths (b), ah 3,372 | 2000-3800 | 1009-6890 | 1000-2800 | 1000-2500 | 1300-8500 | 2000-8000 | 5500-8000 | 3000-5000 600-5000 | 6800-9600 
13|/Crude oil produced, 6 mo., 

0 aor 1,872,511 2,565,659 1,487,000 49,000 9,000 1,153,000 7,908,587 4,530,959 556,724 1,303,718 244,189 

14] Average crude production ‘b), 

U. S. bbl per day......... 10,214 15,957 7,800 240 90 6,200 46,161 25,439 2,963 7,643 1,576 
15|Cum. spc prod., U.S. bbl 65,509,657 12,189,317 55,322,000 4,775,000 9,000 12,059,000 | 314,525,664 17,309,315 39,728,189 67,237,694 546,665 
16|Base of crude.............. Paraffinic Naphthenic ixed Asphaltic Mixei Mixed Asphaltic raffinic Mix., Asph., & Paraff. Paraffinic 
17|Gravity of crude, deg API.. 24 21 18-22 22.5 28.2 23 16.4; 21.3 30.2 f 33.4 | 32.9 40.8 
18|Name. age. an 1 tvpe of pro- U&L Garnet | Oligocene Miocene Miocene Miocene Mio and Mio and Cretaceous Eocene Cretaceous 

ducing formation......... Zone, sy U, sand sands sanis sanis Olig sands | Eoc sands Limestone Sandstone Limestone 

san’ 
SOUTH AMERICA (continued) AFRICA 
1 Venezuela (con inued) Egypt 
3 The Venezuelan Oil Concessicns, Ltd. The Anzlo-Egyptian Oilfields, Ltd. 
3 Cabimas Tia Juana Lagunillas | Pueblo Viein| Bachaquero | La Concepricn La Paz Ras Gharib Hurghada Gemsa Sudr (i) 
4 1913 1936 1926 1940 1939 1924 1922; 1944 1938 1913 1908 194 
5 0 98,471 4,640 2,234 235,164 1,223 15,514 4,674 8,001 0 15,318 
6a 0 46 2 0 54 0 3 2 1 0 4 
b 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 1 0 0 0 0 0 2 
7 0 2 1 1 6 1 3 1 1 0 1 
8 2 1 2 2 0 0 2 0 1 0 1 
9 3 22 6 6 322 4 18 11 0 0 4 
10 (e) 570 311 669 3 15 86 (f) 22 (g) 33 46 0 6 
ll 31 33 20 1 14 13 44 1 1 2 
12 1000-2500 2000-2500 2000-3500 2000-4000 3000-4500 1000-4500 1000-9500 1200-2500 700-2500 400-2000 2500-3100 
13 2,778,286 8,165,613 11,509,139 192,096 12,265,135 486,729 19,923,715 4,592,000 177,000 0 1,303,000 
14 14,882 44,049 62,260 934 67,455 2,623 116,386 (h) 17,900 940 10,400 
15 243,054,866 | 106,754,186 | 490,725,118 3,364,813 76,907,729 31,806,787 81,809,032 73,741,000 37,165,000 1,420,000 1,422,000 
16 Asphaltic Asphaltie Asphaltic Asphaltic Asphaltic Paraffinic Asph. & Paraff. Mixed Mixed Mixed Mixed 
17 21.6 13.4 15.7 20.4 13.5 36. 22.3; 34.2 25-26 22-24 23 _ 22-24 
18 Mio sands | Miosands | Miosands | Eoc sands Mio sands Eoc sands Eoc sands; Carbonif.and | Mio & Cre Con- Miocene Basal Mio and 
Cre Limestone Cre sand & Mio | glomerate & sand Limestone Eoc Limestone 
Limestone 
EUROPE OCEANIA 
1 The Netherlands Germany N. E. 1. Borneo 
2 Nederlandsche (k) Gewerskchaft Brigitta (k) N. V. De Bataafsche Petr. Mij. (Shell) 
Aardolie Maatschappij (Samarinda Fields) (Southern Fields) cr Fields) 
3 Schoonebeek Steimbke- Fuhrberg-Ost Thoren Hambuhren Sanga Sanga Anggana- Sambodja Tandjoeng (1) Tarakan 
Rodewald Moeara 
4 1943 1936 1940 1941 1941 1897 1902 1910 1938 1906 
5 39,154 8,169 0 7,138 1,659 4,946 0 0 11,876 9,881 
6a 13 2 0 0 2 2 0 0 2 4 
b 0 0 0 0 0 0 0 6 0 0 
c (j) 1 1 0 0 1 1 0 0 0 2 
7 1 2 0 3 0 1 0 0 2 2 
: 0 0 0 0 0 0 0 0 : : 
1 1 \ 1 1 1 1 
10 46 \127 } 29 } #8 } Il 39 37 12 0 360 
11 0 0 0 0 0 8 9 13 11 62 
12 2,500 | 900; 1080; 1870 1,300 | 1700; 2950; 4000 1,700 430-2900 380-3800 160-4400 2500-4300 195-2400 
13 1,392,400 125,600 49,400 24,200 7,980 613,000 720,600 139,200 (m) 26,600 1,237,800 
14 9, 714 285 137 43 3,430 3,675 840 (m) 200 7,440 
15 3,360,000 2,647,600 839,600 362,500 59,400 142,646,000 59,666,000 52,893,000 299,000 157,022,000 
16 Paraffinic Asphaltic Asph. & Paraft Asph. & Paraff. Paraffinic Asph. & eng Asph. & Paraff.|Asph. ; Paraff. Paraffinic Asphaltic 
17 1 8.7; 35.5 - 8-36 19-33 4.5-34 40 . 
18 Valanginian, Wealden, Serpu- | Upper me... Wealden, Com- | Upper Dogger, Balik pow and Poeloe Balang Series Eocene; Sands | Tarakan series; 
Cre L, sand lite, UpperDogger:} _(Combrash) brash, Rhaetic; (Combrash) Miocene; Shale Anticline Grit Sands and | Plio; Sands and 
re L, Jur; Shale,| Jurassic, Lime- | Cre L, Jur, Tri; Jur, Lime- Shale-Anticline | Shale-Anticline 
Lime-Sandstone Sandstone Shale, Lime- Sandstone 
Sandstone 
OCEANIA (continued) 
1 Sarawak Brunei Netherlands New Guinea Java N. E. |. Sumatra 
2 Sarawak British Malayan Nederlanische Nieuw N.V. de Bataafsche N. V. De Bataafsche Petr. Mij. (Shell) 
Oilfields, Ltd. Petr. Co., Ltd. Guinea Petr. Mij. (r) Petr. Mij. (Shell) (Palembang Fields) ; 
3 Miri Seria Klamono Kroeka Limau Talang Djimar | Tandjoeng Tiga | Soeban Djerigi pf wey Ley 
(Batee Kras 
4 1911 1929 1936 1929 1928 1937 1940 1905 1903 
5 6,153 39,612 0 0 0 35,239 4,639 0 0 
6a 0 7 0 0 0 10 0 0 0 

b 0 0 0 0 0 0 0 0 0 

c 0 0 0 0 0 0 0 0 0 

7 1 3 0 0 0 2 1 0 0 

8 2 2 0 0 0 0 0 0 0 

9 1 59 0 0 2 70 0 1 0 

10 79 (p) 85 0 (s) 46 (t) 3 0 0 (u) 22 0 

11 12 14 0 2 2 0 0 

12 300-3000 1600-6400 300-650 |* 970-1600 5200-5450 200 4400-4600 1300-2500 300-1150 

13 166,000 7,394,000 (m) 4,400 218,500 194,200 4,299,100 0 138,100 (w) 4,700 

14 970 52,000 30 1,270 1,140 26, 0 78 

15 (n) 70,635,000 (q) 69,925,000 12,295 6,608,500 5,726,200 29,500,000 0 33,544.000 28,172,000 

16 ixed Mixed Asphaltic Asphaltic Paraffinic Paraffinic Paraffinice Paraffinic Paraffinic 

17 21.5-43 19-33 30. 25.5 28.5 46 46 

18 Tertiary sands | Tertiary sands Klasafet; Mio; Globegerinae; Mio; Lower Telissa series; Mio; Faulted Anticline; Mid. & Low. Palembang; Plio and 
Lime-Anticline 7 Sass, Sts Sand, Shale Sand, Marl Mio; Anticline, Sand, Shale, Coal 

ale Anticline 
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The Flexi-Ball Joint, which provides for 
misalignment up to 38 degrees, depending 
on the size of the joint, is designed to relieve 
lines of stress resulting from expansion, vibra- 
tion, or misalignment. It is a “natural” for 
flexible manifolds. 

The proven UNIBOLT coupling principle is 
employed to join the component parts of this 
fitting. As a result, trouble due to galling 
and freezing of threads is entirely eliminated 
by the Flexi-Ball design. It is assembled by 
the simple process of tightening one bolt with 
an end wrench. Even after extended periods 
of service, the joint can be quickly disman- 
tled by releasing the bolt. 

This fitting may be used safely in any 
service, since it is made in steel only. Its 
sizes range from 142” to 6” and test pres- 
sures to 6000 Ibs., depending on size; 500 
Ibs. steam working pressure. 


eects: same al < THORNHILL-CRAVER COMPANY 


by female Flexi-Ball Joint 


for rotary hose. It swings | HOUSTON, TEXAS 


45 degrees maximum. 
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HISTORICAL INFORMATION ON FIELDS INACTIVE (a) 


During six months period ending June 30, 1948 (x) 












































ee EPP OE Ter N. E. |. Sumatra 
2| Name of company......... N. V. De Bataafsche Petr. Mij. (Shell) es 
(Palembang — (Djambi Fields) 
3} Name of field............. Babat Karang | Mangoend- Kloeang T. Loentar Badjoebang Betoeng |KenaliAsam| Tempino Meroso 
4 —_ jaja Senami 
4| Year of diseovery.......... 1901 1903 1935 1914 1912 1927 1923 1931 1931 1938 
5} Producing depths, ft....... 100-1050 160-1200 660-2200 2300-2600 2200-2800 | 2700-3100 180-950 1700-4100 1930-2700 | 2400-2650 
6} Cum. crude prod., U.S. bbl. 8,136,000 — 9,866,000 27,882,000 4,079,000 | 24,794,000 2,100,000 | 19,204,000 | 36,067,000 93,000 
7| Base of crude............. Asphaltic P Asphaltic Paraffinic Paraffinic Paraffinic Rare Parafiinic Paraffinic Paraffinic 
8} Gravity of crude, deg API. . 24.5 0 6 46.5 40.5 6.5 4 48 
9} Name, age, and type of Lower Mid. & As Palembang; Lower Telissa; Mio;} Mid. and Lower Lower Sribonnt enh Sand Shale 
producing formation. ..... Palembang; Plio and Mio; Anticline, | Lime, Sand, Shale- | Palembang; Plio & : 
Miocene Sand, Shale Faulted Anticline | Mio; Sand, Shale, Faulted Anticline Faulted Anticline Anticline 
Coal, Anticline Anticline 
1 N. E. |. Sumatra (continued) 
2 N. V. De Bataafsche Petr. Mij. (Shell) 
: _. (Pangkalan Brandan Fields) 
3 Perlak Dj. Rajeu Gerang be 7, a Pangkalan Soesoe | Poeloe Pandjang Rantau Serangdjaja P. Taboehan 
. jal 
4 1900 192! 1936 1893 1917 1928 1929 1926 1937 
5 160-2200 2520-2590 2970-3480 210-720 1550-2100 1640-' 1040-2560 3560-4150 3300-3500 
6 47,870,000 559, 35, 23,621,000 6,287,000 11,243,000 55,513,000 7,551,000 3,283,000 
7 Paraffinic Pai ic Paraffinic Paraffinic iene cas aiken saa aad 
8 } 54. 61.5 56 55.5 48.5 64.5 52.5 
9} Keutapang; Mio | Seuroela; Plio Keutapang; Mio Grensklei; Mio Keutapang; Miocene; Sand, Shale 
Anticline; Sand, Shale : Anticline Faulted Anticline | Anticline 
1 Java Netherlands New Guinea N. E. |. Ceram 
4 2 N. V. De Bataafsche Petr. Mij. (Shell) Nederlandsche Nieuw Guinea Petr. Mij. (r) N. V. De B. P. M. (Shell) 
(Rembang Fields) (Soerabaja Fields) ‘ ‘ 
3 Kawengan Ledok Nglobo-Semanggi Lidak Koelon Wasian Mogoi Boela Lemoen 
- Banjoeasin 
4 1926 1896 1897 1896 1940 1940 1897 
5 1750-2700 320-3200 370-3350 490-1330 2900-3225 (?) 1250 240-920 
6 38,972,000 21,125,000 18,044,000 33,369,000 ‘ 862 f 459 8,203,000 
} Paraffinic os Paraffinic ws Paraffinic a Asphaltic Paraffinic a Paraffinic Asphaltic 
9 Ngrajong; Miocene; Sandy Limestone, Marl-Anticline Globegerinae; Mio; Klasafet; Miocene; Boela; Plio-Triassic; 
Lime, Sand, Shale Lime-Anticline Sand, Shale-Faulted Anticline 
Anticline 
(a) For companies associated within the Royal Dutch Shell Group. Information supplied (1) Field shut in; pipeline not yet available. (m) Production for own use. 
through the courtesy of Asiatic Petroleum Corporation. (n) Includes 710,000 bbl for estimated production during Japanese occupation. 


) At end of period. 


(c) Oil field purchased April 19: 


neludes following number of wells employing other types of artificial tte (d) 60; (e) 30; 


(f) sO, gas lift; (p) 84, gas lift; (s) 4, gas lift; (t) all gas lift; (u) 4, gas lift, 17 gas boilers. 


une prod 


wells shut in is consequently abnormally high. 


Ri: 


Socony-Vacuum owns 50 per cent; report covers 100 per cent. 
Salt water disposal well. f 
ese companies owned 50 per cent by Standard Oil (N. J.) and 50 per cent by Shell. 


uction low due to repairs being made to the refinery at Suez. Number of 


As properties are managed by Shell the reported figures cover 100 per cent operation. 


(q) Including 10,779,000 bbl estimated produetion during Japanese occupation, but ex- 


cluding * losses. 
(r) This 


ny is owned 40 per cent by Shell, 40 per cent by Standard-Vacuum, and 


20 per cent by “Caltex. As the properties are operated by Shell the figures reported cover the 


whole ~——. 
(w) 
January 26th. 


Moeara Enim fields were i 


ible on’ 





t of political circumstances after 


(x) Sumatra fields and Rembang fields, Java, inaccessible during period on account of 


political circumstances. 


FOREIGN OIL FIELD DEVELOPMENT DATA 




































































(For six months period ending June 30, 1948) 
SOUTH AMERICA 
PI ora otc nwakaatesaicdaisesecinwae Colombia Venezuela Venezuela 
Dh Ce OUI. oon. i5.0s cecesscasercccs Socony-Vacuur Oil Company of Socony-Vacuum Oil Company of Venezuela* Texas Petroleum 
Colombia* om ; Company? 
ener nee Cantagallo Guario Guico Chimire Nipa Tucupita 
eee See Eee 1943 1940 1944 1947 1945 
5 | Footage drilled, 6 mo..................... 0 13,596 36,839 16,301 17,654 39,777 
6 | Wells completed, 6 mo.: 
fe Reed aro eke canis be saiesls 0 3 6 3 3 8 
DE cicecchasehsakesenaneacsen cet 0 0 0 0 0 0 
o Ee ey ts eee ae 0 0 0 0 0 0 
7 | We nite ict ceeds snickiae squares 0 0 1 0 1 2 
8 | Drig wells suspended}.................... 0 0 0 0 0 0 
9 — ck sles i sc esas ar ciareusa hada 3 19 8 2 12 27 
10 hahaa caksdupiees eae 1 0 0 0 0 0 
11 ae a | SEE ee eae 0 6 10 1 0 1 
12 | Producing depthst, ft.................... 6000-6870 4200-10,700 4675-7400 7000 7500-8400 
13 | Crude oil produced, 6 mo., U.S. bbl....... 158,642 1,183,962 — 179 55,462 1,012,098 739,266 
14 | Average crude production, U.S. tse per day. 1,154 6,500 17,600 51 6,200 5,227 
16 | Cum. crude prod., U.S. bbl.............. 324,484 8,152,884 17,714 679 56,611 3,200,477 2,594,840 
ee OO OO ear ee rere Intermediate Intermediate Intermediate Intermediate Intermediate Asphalt 
17 | Gravity of crude, deg API................ 20.8 43.7 38. : 38.7 . _ 16-17 
18 | Name, age, and type of producing formation. Lisama, Eocene Sandstone Mio-Ohgocene sand Oficina; : eel 
MIDDLE EAST 
; Mene Grande Oil Ce at Kuwait 
2 fene Grande Oil Co., C. A. re 
Greater Anaco Area . Kuwait Oil Co.t 
3 | Greater Oficina Area Toco Santa Ana Santa Rosa Quiamare & La Ceiba Santa Barbara Lake Maracaibo Burgan 
4 1937 1948 1937 1941 1942 1944 1922 938 
5 367,828 23,324 7,888 14,698 0 14,559 45,615 42,385 
6a 52 1 2 0 4 13 9 
b 1 1 0 0 0 0 0 0 
c 4 0 0 0 0 0 0 0 
7 21 2 1 3 0 1 3 6 
8 0 0 2 0 0 0 0 1 
9 357 2 3 7 2 66 85 22 
10 *109 0 0 0 0 % 410 0 
11 120 0 2 1 1 272 0 
12 4000-7000 5500-7500 5000-10,000 8000 4500-6700 3900-4600 
13 25,959,053 97,869 127,413 520,808 57,491 1,589,487 10,026,517 15,100,908 
14 43,408 1,512 1, 2,897 225 7,451 58,682 111,660 
15 240,407,396 97,869 1,351,313 4,219,417 773,788 14,779,735 452 479, 027 37,354,808 
16 Mixed Wax Oil ax Oil Wax Oil Wax Oil Mixed Asphalt Mixed 
17 1 40 32-51 31 16-24] 33 
18 Oficina Sand; Oficina Sand; Oligocene; Miocene; Santa Inez in La Pica Sand Lagunillas Sand; | Mid-Cretaceous Sand 
Oligocene; Miocene Merecure; Eocene? Quiamare Oligocene; Miocene Miocene; LaRosa; 
Miocene Miocene and Eocene 
*Information supplied by Socony-Vacuum Oil Company, Inc., on two of its subsidiaries. tAt end of period. 
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Includes following number of a employing other types of artificial lift: © 24;°3 
°Information supplied by The Texas Company. tRe 


hee 


ported by Gulf it Corporation. 
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rosive Mule. 





TYPE 3 
Carbon Steel Sucker Rods. 


For light 
] to medium | 
in nON-Corrosive rath si 


. 

' rYPE : 
Ss 

loy Steel Suc ca? For 


medium to he? 
corrosive HuIe. 


TYPE 2 


Alloy Stee] Sucker 


Especially desi ned fordene 
or heavily laden wells, 


The Jones Field Engineering Service 
is experienced in suggesting recommen- 
dations that result in vie. cpnaes er 
ing efficiency—and longer trouble-free |. 
fe operation. Write for details. — \ 


THE S. M. JONES COMPANY 

(Subsidiary of Beffolo Bolt Company) 

General Office and Factory: iD 

‘Sales Office: McBirney Building, 
Export Sales Office: Buffalo Interr 
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COOPERATIVE REFINERIES EXPANDING 


Tue recent purchase by a strong cooperative 
association of another refinery in these United 
States brings prominently to the fore the de- 
velopment of cooperatives in the petroleum 
and other industries during the last 15 years 
and more. Promoted in the soil of the Great 
Depression, with some paternalistic govern- 
ment encouragement, the cooperative move- 
ment has grown by leaps and bounds in many 
different phases of our national economic 
structure. 


This most recent acquisition by a coopera- 
tive organization brings the published daily 
refining capacity of cooperatively owned and 
operated refining plants in the United States 
to slightly more than 72,000 bbl per day, or 
a good one per cent of the national refining 
capacity as reported in various data-collecting 
agencies. In addition, a 2000-bb] plant is re- 
ported to be operating in Canada. Slightly 
more than half (54 per cent) of this overall 
U. S. capacity, or 38,800 bbl, is located in the 
state of Kansas, area of shallow, generally 
short-lived producing fields and small refin- 
eries, close to the “grass roots.” This situation 
is very significant in showing a trend, not in 
ratio to total capacity. 


The only lubricating oil refinery in Kansas, 
by the way, is owned by the Cooperative Re- 
finery Asssociation, that at Coffeyville, pur- 
chased a few years ago from the National 
Refining Company; CRA also owns a reported 
1/3 interest in the ex-Globe refinery of 20,- 
000 bbl per day at McPherson. This CRA 
appears to the outsider to be the most aggres- 
sive and progressive of all these organizations, 
owning or controlling some 35,000 bbl per 
day of refining capacity in the west,and mid- 
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west. Its most recent acquisition is the New- 
castle, Wyoming, plant of Carter Oil 
Company, which seems to be getting out of 
the refining business in the Mountain territory. 


Two entirely different phases of the coop- 
erative principle are in operation in the world 
at present. Possessed of geographic areas 
that are far from the best in the world for 
agricultural and other purposes, hard-work- 
ing, frugal and thrifty, the Scandinavian peo- 
ples appear to have developed cooperative 
enterprises that function in essentially the 
same manner as the types of business concerns 
generally known as private enterprises; many 
informed people believe that, under certain 
conditions, the system offers the best returns 
to the participators. At the other extreme are 
the totalitarian collective farming, merchan- 
dising and other government-supervised “co- 
operatives” as found in Soviet Russia. 

Many differences of opinion exist as to the 
necessity or the desirability of voluntary co- 
operative endeavor under a free economy such 
as ours. Whatever the facts of the proper 
answer to that question, if cooperatives are to 
be, it is hoped fervently that they may follow 
in general the principles followed by the Scan- 
dinavian pattern. 

With the trend apparently in the direction 
of cooperative effort, it is highly possible that 
this type of business may continue to assume 
a greater and greater importance in the oil 
industry and one which will bear watching. 
This is indicated further by the acquisition by 
some of the cooperative organizations of pro- 
ducing, and pipeline properties as well as 


marketing outlets in ever-increasing numbers. 


WD, Sot 
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. That is why 
: tance on basic 
sede hte “aan x Paige Why: this same 
“know-how” and long-time experience is made 
easily available to. call. refiners regardless 
of size or extent of operations. ; 
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Aurora Reports on Second 


Turnaround of Fluid Unit 


By Max M. Fisher 
Vice-President, Aurora Gasoline 
Company 


F oLLtow1nc the second shutdown of our 
4,000 bbl./day fluid catalytic cracking 
unit at Detroit, we began the third run 
at 11 PM, Nov. 3, 1948. This second 
shutdown required only 79 hours after 
a total of 324 days on stream. Efficiency 
of our second run has been calculated 
at 98.5 percent, and 
combined with the 
results of our first 
run of 176 days, 
shows an overall ef- 
ficiency for the unit 
of 96.1 percent. 
Tables below give 
this information in 
detail. 


The fluid unit, 
designed and engi- 
. neered by Universal 

a oe Oil Products Com- 
pany, was placed on stream for the 
first time in June of 1947. It combines 
reactor and regenerator in a singl: 
column, a factor that resulted in mate- 
rially reduced construction costs when 
compared with those required by the 
fluid cat cracker of earlier design. We 
consider this a real saving as the unit 
has afforded excellent flexibility with 
improved product return. We are now 
equipped to handle a wide range ol 
charging stocks without difficulty and 
are able to keep pace with market de- 
mands as they change. 

The design of the cat cracker itself, 
together with the engineering and field 
service offered by its designers. has 
proved in a large measure responsible 
for the efficient operating schedules 
shown in these tables. 





Report of Second Run 
Date & Time of Actual Startup ... 
6 PM, Dec. 12, 1947 


Date & Time on Stream ......... 
4:30 PM, Dec. 13, 1947 


Date & Time of Shutdown ....... 
12:30 AM, Nov. I, 1948 


Days on Strcam .............3524 
Total Hours of Run........ 7.761 
Total Hours on Stream .....7,711 
Total Hours off Stream. ...... .50 
Total Hours Shutdown ....... 79 
ps, Te eee eT ee eT 98.5% 


The 50 hours off stream as noted in 
this report of the second run were re- 
quired for the repacking of valves and 
couplings, the correction of minor elec- 
trical difficulties, the connecting in of a 
new cooling tower and the cleaning o! 
the water side of flue gas steam genera- 
tor. 

Overall Efficiency 

The combined results of both the 

first and second runs have been tabu- 


(Advertisement) 
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Fluid catalytic cracking unit at Detroit 
refinery of Aurora Gasoline Company. 





lated as follows: 
Total Hours, Runs | and 2. .12.315 


‘Total Hours on Stream ....11,858 
‘Total Hours off Stream ....... 126 
‘Total Hours of Shutdown ....331 


Efficiency 

Normal operating and maintenance 
personnel accomplished both turn- 
arounds, and in both, the requirements 
are considered more than satisfactory. 
For the first, after 176 days on stream, 
4,508 man hours were necessary. The 
second, after 324 days on stream, called 
for only 1,677. 


Catalyst Losses 
Below Estimate 
For a total raw oil charge of 1,405,384 
barrels (average of 4,340 bbls./S.D.) 
during the second run, total catalyst 
loss has averaged .207 pounds per bar- 
rel. This figure is actually lower than 
the minimum estimated by the design- 
crs of the unit prior to its construction 
and has contributed considerably to the 
efficiency of our operation. . 


UOP Process Booklet 


A 24 page booklet describing in detail 
the processes licensed by Universal Oil 
Products Co. is now available. Complete 
flow diagrams accompany the dicussion 
of each process. 

In addition, the book deals with Uni- 
versal inhibitors, downdraft equiflux 
and center-wall heaters, and the various 
services offered to the company’s licen- 
see refiners. 





The processes discussed include: fluid 
catalytic cracking, thermal cracking, 
atalytic polymerization, paraffin alky- 
lation, Unisol mercaptan extraction, 
thermal reforming, isomerization, cata- 
lytic dehydrogenation and catalytic de- 
sulfurization. , 


(Advertisement) 
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In providing adequate field service to licensee 

refiners, Universal contributes to the successful 

and economical operation of refineries in. — 

all parts of the world. ft is a thorough and 

complete service that covers practically every 

phase of refinery operation and assures maximum _ 
safety, efficiency and economy. It is a service . 
that has helped many refiners keep their 

operations at a profitable level. 


2 


UNIVERSAL Ol PRODUCTS company 


General Offices: 310 $. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A. 
LABORATORIES: RIVERSIDE, HLINOIS 


Universal Service Protects Your Refinery 





Everything in Refinery Piping 
| eoeOm one order to CRANE 


There is no better way to order piping equipment. One catalog 
offers you the world’s most complete line of brass, iron, steel and 
corrosion-resistant alloy materials. One order to your local Crane 
Branch or wholesaler covers everything—valves, fittings, accesso- 
ries, fabricated piping and pipe. 

This vapor recovery process piping, for example, shows how com- 
pletely the broad Crane line satisfies refinery piping needs. Stand- 
ardizing on this One Source of Supply is the surest way to simplify 
all piping procedures; not only in design, but in erection and main- 
tenance. 

When Crane takes Complete Responsibility for piping delivered to 
the job, it helps you get the best possible installations. There are 
no needless delays. The High Quality of all Crane equipment— 
unsurpassed for more than 90 years—assures continued, dependable 
service from process piping systems. 


Crane Co., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and W holesalers Serving all Industrial Areas 
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STEEL VALVES FOR REFINERY 
SERVICES—Crane gates, globes, 
angles, and checks are available 
in all types and sizes. Trimmed 
with proved materials to handle 
oil and oil vapor at temperatures 
up to 1100 deg. F. In all pressure 
classes from 150 to 2500 pounds. 
Flanged, screwed, or welding 
ends. See your Crane Catalog. 









































VALVES - FITTINGS 
PIPE - PLUMBING 
AND HEATING 





FOR EVERY P/P/NG SYSTEM 


C-6 THE PETROLEUM ENGINEER, January, 1949 








Co 
ural 
conc 
000. 
retu 
leas 
ful 
trib 
beir 
cor 
tior 
acc 
Dey 
Ine 
Te: 
stal 
194 
des 
ity 
lat 


TH 








TXL Plant Conserves 50,000,000 Ft of Gas 


(ONSERVATION of petroleum and nat- 
ural gas resources by recovering the 


condensable components from 50,-— 


000,000 cu ft of raw gas per day and 
returning the stripped residue to the 
leases for repressuring or other use- 
ful purposes constitutes a large con- 
tribution to the intensive campaign 
being prosecuted by Texas oil and gas 
companies and aided by the conserva- 
tion forces of the state. This is the 
accomplishment of the Gas-Gasoline 
Department of Shell Oil Company. 
Inc., in its new TXL plant near Odessa, 
Texas plains country. This plant 
started operations in the spring of 
1948 and already it has exceeded its 
design capacity, with additional capac- 
ity to be added later, as is mentioned 
later herein. 


The plant serves the gas production 


+Editor, Refining and Gas Processing. 
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ARCH L. FOSTERT 


of the wells in the surrounding TXL 
and Wheeler fields, and is a joint ven- 
ture of Shell Oil Company and The 
Texas Company, with Shell’s staff su- 
pervising the building of the unit and 
its operating organization running the 
plant. Typical daily production trom 
the plant, averaged over a month’s 
period, is shown in Table 1, giving the 
yields of the four main products made 
in this most modern of plants. 

The gas processed is relatively high 
in hydrogen sulfide, as shown in Table 
2, 0.56 percent appearing in the raw 
charge. Consequently, the products 
must be treated to remove this im- 
purity, as is shown later. The plant is 
laid out as shown in Fig. 1. The three 
scrubbers are designed for approxi- 
mately atmospheric, 40 psig and 200 


EXCLUSIVE 


Aerial view of Shell TXL plant from the east. 









psig respectively, and are 84 in. in 
diam; two such units are provided for 
the inlet scrubbing because of the low 
pressure; for the interscrubber and 
final scrubber, a single unit is sufh- 
cient. Unless otherwise stated, the 
figures and values used herein are de- 
sign values and actual practice, in op- 
erations, may vary somewhat at any 
given time from the process values 
given. 


The gas coolers used between these 
compression stages, in which some 
condensation to liquid occurs, are de- 
signed to remove nearly 11,000,000 
Btu per hr from the gas to maintain 
the desired temperature, in the first 
cooler; the second is planned to re- 
move practically 15,000,C00 Btu per 
hr from the gas between the intermedi- 
ate and the final scrubber. A 3 ft by 20 
ft intermediate condensate tank is pro- 
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rABLE 1. Average daily production, 


finished products, gallons 





Gross Natural 
produc- gasoline, 
tion 26 lb Butane Propane LPG 


152,395 61,279 33,610 39,702 17,804 





= 





TABLE 2. Typical analysis of gas 





processed 
Composition, 
mol percent Residue 
inlet gas gas 
—ehee 0.56 0.68 
ee 0.66 0.80 
Breen yes 2.59 3.15 
re Pee 57.43 69.97 
Geek donee 16.02 19.52 
RP ets ts) 12.00 5.84 
PaaS). , 1.09 0.02 
eer ae ve 5.73 0.02 
Oe Ot 0.88 és 
phones 1.70 
ee 1.34 








ided also, to handle the liquid from 
that scrubber step. 
\ residue scrubber is provided also, 
ened for 200 psig working pres- 
sure, and 84 in. diam, which cleans up 
the residue gas on its way out of the 
system, a capacity designed for 40,- 


000,000 cu ft approximately. Two high 


sssure absorbers are provided, each 

1 in. diam by 70 ft height, fitted with 

| bubble trays spaced on 26 in. cen- 
ters, designed for 200 psig pressure. 
[wo oil intercoolers are connected to 
tch-trays in this column, and each 
designed to remove 2,000,000 Btu 
hr from the absorption oil at two 
rent points in the tower. In con- 
nection with the 7 ft by 24 ft lean oil 
rge tank, which supplies cooled lean 
to the pump which sends it to the 

»f the absorbers, another cooler 

sed, which has a capacity for re- 


ii 


moving heat at the rate of 7,000,000 
Btu per hr. To take some of the vapor 
load off the still, a “Hot Vent” column 
is install-d, designed to release about 
7,000,000 cu ft of vapors from the rich 
oil charged thereto; an exchange pre- 
heater with 55, 000, 000 Btu hourly 
capacity is placed just ahead of this 
hot vent, exchanging heat between 
lean oil and incoming rich oil. 

The high pressure still is a 61 ft 
high column 60 in. diam., built for 
operating at 210 psi. It is equipped 
with 25 bubble trays spaced on 24 in. 
centers; a 12 in. diam. dehydrating 
column removes a side stream from 
the still above the midpoint, dehy- 
drates the oil and returns it to the 
tower above the drawoff plate. This 
unit is completed by a 7,000,000 Btu 
per hr fin-fan condenser for the over- 
head products, and a reflux accumu- 
lator of 60 in. diam which is operated 
at above 200 psig. 

A special two-coil Alcorn heater is 


" provided to heat the partly denuded oil 


from this still en route to the low pres- 
sure or secondary still; the second coil 
heats the reboiler heating oil as is 
outilined later herein. This heater has 
nearly 26,000,000 Btu per hr design 
capacity and is fired by residue gas. 
The low-pressure still in the system 
is designed to operate at about 60 psig, 
is 60 in. diam and is provided with 30 
bubble trays spaced on 24 in. centers. 
The bottom reboiler receives heat 
from the incoming charge. This unit 
includes an oil reclaimer column in 
which steam strips a side stream of 
lean oil to eliminate decomposition 
products and foreign matter which 
may accumulate therein, returning 
clean oil to the column’s main stream. 


FIG. 1. Flow diagram of main plant, Shell's TXL unit. 
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TABLE 3. Chemical consumption, 
monthly, for all purposes. 





For water treating: 
Hexametaphosphate, 75 per cent 


Tannin, 25 per cent.. : J 684 It 
URES ee el ee os, “ 200 |i 
+ sgl sonaal Seg ee eae Meg > arene 165 lt 
Lime. . 2 A etc? 
TORTS Se en ante iene . 6,777 Ni 
Sodium pentachlorphenate..... . edie cheat 50 li, 
Copper sulphate. ee eho DS 4 100 |i 
Sodium chrome glucosate ¢ “per 65 |i 
Gas and gasoline treating: 
Potassium Hydroxide Pucteia teks 258 |i 
Phosphoric acid. : eae ere : 162 li, 
Sodium hydroxide SOT NOE) 
er oe ree are 150 Ih 
Mineral seal oil added......................- 16,716 ga 
ee Re ee ee ee 204,007 bb! 








TABLE 4. Typical analyses (By E. W. 
Saybolt Company) 





Natural 
Propane, Butane, LPG, gasoline, 
Component mol % mol % mol % mol % 
Ethane...... 2.68 , : 
Propane... . 97 .32 6.81 27.17 
i-Butane. trace 21.39 15.75 0.91 
n-Butane. . y 71.80 57.08 33.50 
i-Pentane. % : : 14.01 
n-Pentane. : : 30.53 
Hexanes-plus #. Ve oh 21.05 








A 12 in. dehydrator column similar io 
that used with the high-pressure still is 
used here also; with a 60 in. diam 
reflux accumulator, a 16,000,000 Btu 
per hr fin-fan type condenser for ihe 
overhead vapors, and a final accumu- 
lator, the unit is complete. 

The deethanizer column is provided 
with a feed tank into which condensate 
from the raw gas final scrubber, the 
high-pressure still accumulator and the 
low-pressure still accumulator is dis- 
charged. This tank is 8 ft diam and 
20 ft long. The deethanizer column is 
a 48 in. by 51 ft tower provided with 
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Bed 


‘0 trays spaced on 24 in. centers and 
designed to operate at about 450 psig. 
wo preheaters are installed, one using 
not bottoms from the debutanizer and 
e using live steam. A hot-oil-heated 
eboiler and a 60 in. by 12 ft reflux 
cumulator with a 2,500,000 Btu per 
condenser complete this assembly. 
he depropanizer and the debutani- 








zer units follow the same general 
pattern. The depropanizer is 54 in. 
ID, and 71 ft high, to operate at 200 
psig, equipped with a 5,000,000 Btu 
per hr condenser in the cooling tower, 
and a 72 in. by 12 ft reflux accumu- 
lator discharging to a propane cooler 
rated at 180,000 Btu per hr. 

The debutanizer is built 60 in. ID by 


Treating and storage area, with 
office in right background. 


71 ft high, rated for 52 psig operation: 
both these towers have 30 bubble 
trays spaced on 24 in.-centers. The 
debutanizer reboiler is rated at nearl) 
3,000,000 Btu per hr, the overhead 
vapor condenser at 3,800,000 Btu per 
hr. The reflux accuraulator is 72 in. 
diam by 12 ft high, built for approxi- 
mately 100 psig operation. 


> Utilities and Auxiliaries. The 
plant is equipped with four 150 hp 
Lucey boilers to operate at 250 psig, 
and produce about 20,000 lb of steam 
per hr. Eleven Clark two-stage com- 
pressors are installed, driven by 8- 
cylinder gas engines, Model R.A.8; the 
high-pressure cylinders are 13 in. by 
14 in., the low-pressure cylinders are 
25 in. by 14 in. Eleven more compres- 
sors are to be installed later. Four 
Elliott AC generators supply the cur- 
rent needs of the entire organization, 
each 656 Kva and driven by 8-cylinder 
Worthington gas engines, producing 
760 brake horsepower at 360 rpm. 
Two Louis-Allis 125 hp motors, at 
1180 rpm drive two 4340 gal per 
minute jacket cooling water centrifu- 
gal pumps for the compressor engines. 

Three 1500-bbl Maloney-Crawford 
tanks handle water storage for the 
plant. The towers in the plant were 


Flow chart for water-treating unit, TXL plant. 
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fabricated by Wyatt Metal & Boiler 
Works, with the reboilers being built 
by Engineers and Fabricators, Inc. 
Brown temperature recorders are in- 
stalled on towers and stills. 


>» Process and Operation. The ab- 
sorber oil in its cycle starts from the 
surge or stock tank to the pump, 
through the control valve to the cool- 
ing tower coils and to the top of the 
absorbers, entering at about 200 psig 
and about 85 F. About one-third the 
way down the tower a stream is taken 
off to the water tower cooling coils 
and is returned to a point immediately 
below the offtake tray; again, about 
two-thirds the way down the tower 
another stream is taken off and is 
handled similarly, in each case being 
cooled to approximately 85 F before 
returning to the tower. 

The rich oil from the absorber bot- 
tom, at about 100 F, exchanges heat 
with the lean oil from the bottom of 
the secondary or low-pressure still 
which is at a design temperature of 
470 F, and enters the hot vent column 
at about 380 F. Light vapors to the 
extent of some 7,000,000 cu ft per day 
are released from this column and 
enter the high pressure or primary still 
to be fractionated along with the other 
vapors released in the still itself. The 
partially stripped oil goes to the still 
at about 380-385 F and is denuded of 
more of its lighter components which 
pass overhead to the condenser, to the 
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accumulator and eyentually to the de- 
ethanizer feed tank: 

The primary still bottoms are trans- 
ferred to one coil of the Alcorn heater, 
emerge at 500 F, and enter that still 
tower at about 490 F. Here the re- 
mainder of the light products held by 
the oil are vaporized overhead at 
about 210 F, pass to the fin-fan con- 
denser, the reflux accumulator, to a 
water condenser and finally passed to 
the deethanizer feed tank. Periodically 
a side stream of lean oil, and one of 
the heated, partly denuded oil are led 
to a reclaimer where exchange of heat 
occurs. This exchange is for the pur- 
pose of removing heavy ends and 
cleaning up the lean oil; steam agita- 
tion is used also to aid this process. 
The entire stream of lean oil exchanges 
with the incoming rich oil as men- 
tioned above, and returns to the light 
oil surge tank to complete the cycle. 


> Gas Flow. Raw gas from the field 
gathering system enters the initial 
scrubber at essentially atmospheric or 
slightly elevated pressure and tempera- 
ture up to about 85 F, it goes to the 
low-pressure side of the compressors, 
thence to the first cooler, to the inter- 
mediate scrubber, from which a small 
amount of condensate may be removed 
to the raw gasoline accumulator, 
through the high-pressure compressor 
and another cooler and to the final 
scrubber at about 200 psig. Conden- 
sate from this final scrubber is sent 


Battery of six Hortonsphere butane storage units. 


~~ MEET rs 


directly to the deethanizer feed tank, 
while the compressed gas enters the 
absorbers and comes into contact 
countercurrently with the absorption 
oil. The stripped gas from overhead 
is scrubbed again and the bulk of it 
is sent to the main lines for return to 
the leases. A portion of it, amounting 
to more than 2,000,000 cu ft per day 
is taken as a side stream to the phos- 
phate treater to eliminate sulfur and 
render it suitable as fuel for the gas 
engines, and for domestic uses. Rich 
oil from the absorbers passes to the 
two stills as outlined above and the 
raw product enters the deethanizer 
feed tank for rectification and splitting 
into the different products. 


> Product Rectification. The de- 
ethanizer charge pump takes suction 
on the feed tank, held at 200 psig and 
about 85 F and charges the raw prod- 
uct to the deethanizer tower, exchang- 
ing heat en route with the finished 
natural gasoline stream and being 
heated further to approximately 150 
F before discharging into the tower. 
The overhead product, chiefly, ethane, 
accumulates in the reflux drum, and 
that not required for reflux of its 
parent tower is returned to the final 
raw gas scrubber, mingling finally 
with the residue gas as mentioned 
earlier. Bottoms from the deethanizer 
are stripped by heat from the “heat 
medium oil” stream which circulates 
from the Alcorn heater coil to the 







PROPANE 
CAUSTIC TANKS 


Pn / + 
PROPANE 2a ——— 


CAUSTIC 


BUTANE 


NATURAL GASOLINE 


lers on the three main fraction- 

units, deethanizer, depropanizer 

iebutanizer, and returns to be re- 

heated. The stripped bottoms, essen- 

| tially free of ethane, is transferred to 

the depropanizer, still at about 200 

| psig. A side stream is drawn off and 

goes to an auxiliary cooler in order 

to reduce the reboiler-induced tem- 

| perature of the charge from about 240 

f to 165 F to enter the depropanizer. 

he depropanizer operates at about 

psig, and 112 F overhead tem- 

rature. Bottoms product is stripped 

reboiler as noted above, and 

ives to pass to the debutanizer at 

ibout 240 F. The overhead vapors are 

ensed and cooled, one stream re- 

turns to the tower as reflux and the 

iin propane stream from the ac- 

imulater goes to storage and the 
ating area. 

(he debutanizer operates at ap- 

imately 100 psig. and (also 100 

for LPG production) 110 F over 

id design temperature. Overhead 

spors are condensed and ceoled, col- 

d in the accumulator from which 

eflux is drawn, the main butane 

am passing to storage and the 

treating area. All products contain ap- 

preciable amounts of sulphur and hy- 

rogen sulphide-mercaptan impurities 

| must be treated as outlined below 

neet standard sales specifications. 

> Treating System. Treating to re- 

the sulphur content of the natural 

oline make, the gasoline is pumped 

the caustic wash mixing pump, at 

yout 80 F, is mixed with 25 Be. caus- 

tic solution; passing through a sec- 

lary tube mixer equipped with 

plates the mixture passes 

through a horizontal line about the 

idle of the settling tank to within 

ft of the rear end of this tank and 

s with the settling mix already in 

k. The settled gasoline is essen- 
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PERCO TREATERS 


tially free of sulphur and hydrogen 
sulphide. It passes to a sand filter for 
clarification to remove floating solids; 
one cu ft of air per 0.01 bbl of gaso- 
line is mixed with the sand filter ef- 
fluent and the mix passes to Perco 
solid phase treaters (two units). 


The sand filters are filled with dif- 


ferent sizes of stone particles; first a 













Gasoline and liquefied petroleum gas treating units. 


4-ft layer of 14-in. pieces, then 3 ft of 
1%-in, “gravel,” a 2 ft layer of 1 in. 
pieces and 2 ft of 2-in. stone. 


The butane product is mixed with 
20 Be. caustic in the mix pump and 
the tube mixer, is settled in a manner 
similar to that used for natural gaso- 
line, which removes sulphur and H,S. 
Then it is mixed with 12-15 Be. caustic 


Absorption oil heaters, with boiler house in right background. 
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in similar equipment, again. settled, 
passed through the same type of sand 
filters and thence to finished storage. 
The stream of caustic from the bottom 
of the secondary caustic wash settler 
passes to exchange heat with the over- 
head vapors off the unit. In the regen- 
erator the caustic is heated in the re- 
boiler with steam to drive off the 
sulphur compounds, and is returned 
to the treater or to storage. 

The propane production is mixed 
with 20 Be. caustic in ratio of 3:1, is 
settled first in the primary settler, is 
again mixed with fresh caustic and 
settles in the secondary settler. From 
settler the treated propane is passed 
to the sand filters. The filtered pro- 
pane enters the Girdler dryer columns, 
where alumina dessicant removes the 
last traces of water and the propane 
goes to storage. 

The dryers have two separate beds 
of dessicant. To regenerate them, a 


small amount of propane vapor is. 


passed through coils, picking up heat 
from steam and passes through the 
beds driving off the water; the col- 
umns are on stream alternately, per- 
mitting continuous operation, and 
periodic regeneration without inter- 
ruption of operations. 

> Water System and Treating. 
Since the water in this area is hard, 
having 18-20 grains of temporary 
hardness per gal, and since it must 
be purchased from an outside supplier, 
its treatment and conservation is an 
important consideration. Raw water 
at the rate of 150-175 gal per minute, 


Eleven 800-hp compressors 


enters the cold process floc settler con- 
tinuously after mixing with lime-soda 
and a coagulant (sodium aluminate). 
and is reduced to 214-3 grains per gal 
hardness. The water enters the mixing 
tank where it blends with the treating 
solution, passes downward through the 
body of the inner shell and underneath 


Results of pipe threading tests 


BDur to the large quantity of piping 
used in modern plants, the kind of cut- 
ting oil employed in cutting pipe threads 
is more important than is generally re- 


alized. Often it pays to make compara- 
tive tests, using various kinds of cutting 
oil and then figuring and comparing 
costs after the tests have been run. 

For example, heer are the results of 
some actual tests. The writer cannot give 
the names of the cutting oils, of course, 
but he will say that No. 1 oil cost 29 
cents per gal from the manufacturer and 
4 cents per gal when ynixed, whereas oil 
No. 2 cost 82 cents per gal from the 
manufacturer and 634 cents per gal 
when mixed. 

The figures below give the number of 
pipes threaded while using a full drum 
of each of these cutting oils, also the 
percentage of good pipe and the per- 
centage of bad threads. It is interesting 
to note the number of die changes in 
the two oils. The writer does not know 
the cost of changing the dies in this in- 
stance, but in making your own tests 
you can easily estimate your own costs. 
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Cutting oil no. 1 
Pipe Ends __— Per cent 


Pipe threaded.......... 102,676 205,352 we 
RIQQINIEINO, «Si... 05003000 90.881 181,762 87.30 
Bad threads........... 11,795 23,590 12.97 
Die changes, 816 cut per. 

. Ra a ee 125 250 
Good pipe, per die...... 111 222 

Cutting oil no. 2 
Pipe Ends Per cent 

Pipe threaded.......... 133.279 266,558 sie 
NEI exiviniteaooss 128,042 256,084 96.07 
Bad threads........... 5,237 10,474 3.93 
Die changes, 375 cut per 

| SR Rae 355 710 
Good pipe, per die...... 341 682 








These tests prove that the first cost of 
a cutting oil is not of great importance 
where considerable pipe threading is 
done. The important thing is oil quality. 
Use a quality oil and the ultimate cost 
will be considerably lower. Besides, 
properly threaded pipe will give better 
and longer service than will poorly 
threaded pipe, all of which will aid in 


. lowering the ultimate cost. Low ultimate 


cost is what we should always seek 
rather than low first cost. W.F.S. 
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handle all gas: to plant. 


its lower edge; passes upward through 
an annular space to the top of the 
outer shell or tank, and clean water 
overflows a weir at the top into a re- 
carbonation tank. Carbon dioxide. 
which may be derived from commer- 
cial cylinders or may be obtained 
from flue gases, bubbles through the 
water in this tank, to bring up the pH 
of the water to the point where no re- 
action occurs in any of the plant units 
where it is used. 


From the recarbonator the water 
goes to two sand filters to eliminate 
any remaining solids, thence to the 
clear well and to the four water stor- 
age tanks where it is picked up by 
pumps for any plant purpose. Slurry 
is dumped into a slurry pit. The water 
filters are back-washed when needed, 
to flush out and remove collected 
solids and to regenerate for further 
use. 

The lime-soda mixer operates under 
control of an electric timing assembly. 
and the treating mix is made in 8-hr 
batches. At the required time the clock 
mechanism drops a flexible hose into 
the suspension-solution, which is the 
suction for the charge pump which 
continues to deliver the mix to the 
treater until the suction hose is lifted 
by the clock mechanism. Steam from 
all over the plant is returned to con- 
densers, liquefied and sent to the oil 
skimmer and to storage for boiler 
feed. The plant was designed by B & B 
Engineering Company, built by Amer- 
ican Well Works. kkk 
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Equipment used at Union Oil Company's Bottles Plant, Santa Maria, to purify natural gas. Six tallest columns, right 





v4 


rear, are: Amine reactivator for stripping CO2 from amine solution; amine absorber for extracting CO2 from natural gas 
stream; and four columns in which natural gas is contacted with beds of iron oxide to remove hydrogen sulphide from natural 
gas stream. Dry ice plant is in the rear and to the right of these columns. It is believed to be the first plant of its kind. 


DRY ICE FROM NATURAL GAS 


Tur widening scope of the natural 
gas and gasoline industry becomes 
evident somewhat indirectly but none- 
theless positively in a comparatively 
recent development in the Santa Maria 
Valley field of California. That is, the 
construction by Union Oil Company 
of California of a plant for the re- 
covery of carbon dioxide from natural 
gas, and its final conversion to dry ice 

-a commodity that finds new applica- 
tions daily in the homes and industries 


*Pacific Coast Editor. 


By RICHARD SNEDDON* 


of America. Carbon dioxide for the 
manufacture of dry ice has up to this 
time been largely obtained from boiler 
stack gases; as a by-product of various 
fermentation processes, and from car- 
bon dioxide wells that produce the 
gas in relatively pure form. The men- 
tion of boiler stack gases, incidentally. 
brings to mind that Union Oil Com- 
pany also pioneered in the use of 


EXCLUSIVE 
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boiler exhaust gases for blanketing 
storage tanks and reservoirs, to re- 
duce the fire hazard and simultane- 
ously minimize evaporation losses. In- 
deed, this process has been extended 
pretty generally to oil tankers, and 
has no doubt contributed substantially 
to the safety of marine transportation 
of petroleum products. 

Santa Maria gas is high in carbon 
dioxide; up to 16 percent; high in 
hydrogen sulfide, 34 grains per 100 
cu ft; low in LPG, 0.75 gal per 1000 
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cu ft; and low in natural gasoline, 
0.86 gal per 1000 cu ft. It as cor- 
respondingly low heating value, 950- 
960 Btu per 1000 cu ft, and is pro- 
duced with crude showing a gravity 
range of 12 to 16 API, with a small 
amount produced, which is as low as 
6 API gravity. 

The installation of the carbon diox- 
ide recovery plant, with the dry ice 
system, believed to be the first of its 
kind, is one of these evolutionary steps 
that the petroleum industry automat- 
ically takes as one by one it solves the 
economic problems that arise. It 
comes about as follows: In the early 
history of the Santa Maria Valley 
field, the handling of natural gas pre- 
sented no great difficulty, but with the 
extension of the producing area, be- 
ginning in 1938, gas _ production 
mounted so rapidly that it became 
necessary to provide means for its 
conservation, processing and disposi- 
tion. Up to December 27, 1943, Union 
Oil Company’s gas was compressed by 
a single unit on the Battles lease. It was 
then delivered to the Orcutt absorp- 
tion plant for processing, after which 
it was piped to the mains of the pur- 
chasing gas company. 

By the end of 1943, however, facili- 
ties had to be installed to take care of 
some 18,000,000 cu ft daily, and the 
gas company’s distributing system had 


to be correspondingly expanded. 
Later, the Battles facilities had to be 
still further augmented by the addi- 


tion of an absorber and compressors 
for compressing part of the gas to 450 
lb, and treating at that pressure. The 
plant capacity was thus enlarged to 
30,000,000 cu ft per day. With this 
increased production, unfortunately, 
it was found that the content of hydro- 
gen sulphide and carbon dioxide had 


also increased, and steps had to be 
taken to remove sufficient of the for- 
mer at least to make the gas salable. 
Vethods previously used to remove 


hydrogen sulphide had been quite 
satisfactory, but at the higher plant 
capacity and with the greatly in- 
creased percentages of the two con- 
taminants, changes in the system were 
required. 

The original process involved the 
use of contactors, operating at ap- 
proximately 80 Ib, in which the gas 
was contacted with soda ash solution. 
[his removed only a portion of the 
hydrogen sulphide, after which the 
gas went to a second stage compressor, 
where the pressure was raised to about 
215 lb. At this pressure the gas passed 
through beds of iron oxide-impreg- 
nated wood shavings, and thus lost 
the final traces of hydrogen sulphide. 
To avoid expensive replacement of 
iron oxide beds, suspended iron oxide 
was added to the soda ash solution for 
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Boiler system that provides steam for power and heat is fueled with natural 
gas, and equipped with modern instruments for combustion and steam control. 


removal of a greater percentage of 
hydrogen sulphide, the spent solution 
being reactivated with air before being 
returned to the contactors. These 
changes solved the hydrogen sulphide 
removal problem satisfactorily. 

There still remained the necessity 
of eliminating excess carbon dioxide, 
and it became obvious in 1947 when a 
new sales contract was negotiated that 
two options were open, either (1) a 
price consistent with the low heating 
value of the gas must be accepted, or 
(2) the carbon dioxide content must 
be reduced substantially to bring the 
Btu value up to 1000 per cu ft. Then 
began the development process that 
ended with the construction of the car- 
bon dioxide extraction and dry ice 
manufacturing plant. Many ideas were 
discussed and proposals reviewed, and 
it was finally decided that the Girbo- 
tol process, licensed by the Girdler 
Corporation of Louisville, Kentucky, 
appeared most suited to the situation. 
This firm was hence engaged to engi- 
neer and design the details of the unit, 
and in November, 1947, the process 
engineering had been completed. The 
construction drawings, material and 
equipment specifications, and the act- 
ual building of the plant, were as- 
signed to the firm of Parkhill-Wade. 

It was hoped that the plant would 


be finished and in operation by March 
1, 1948, but unavoidable delays in 
manufacturing plant schedules due to 
the scarcity of basic materials, and the 
other interferences and_ difficulties 
with which industry was generally be- 
set during this period, postponed the 
completion date to May 6, 1948. Sub- 
jected to a reasonable period of test- 
ing, and the institution of several 
changes, such as are invariably neces- 
sary in any new plant or system, the 
unit was on a sort of probationary 
operation for two weeks after its com- 
pletion; starting about May 20, 1948. 
it went on continuous operation, and 
has been going steadily ever since. 
For some time the carbon dioxide 
plant did all that was required of it. 
That is, it removed this impurity from 
the gas, and made the latter accept- 
able to the purchasing company. In 
every way its operation had been all 
that was expected of it, and the outlay 
for the construction was sufficientl\ 
close to the estimated cost to satisfy 
the management—its cost was in the 
neighborhood of $500,000. The car- 
bon dioxide content of the gas had 
been dropped actually from 15 to 7.5 
per cent, the portion removed being 
disposed of as a waste product. But. 
if there is anything that inspires an 
oil man to an immediate surge ol 
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effort, it is a waste product, and, as 
might be expected, it wasn’t long until 
the idea of constructing a dry ice 
plant was exercising Union Oil Com- 
any engineers in a very decided way. 

It is noted that the Girbotol process 
for removing carbon dioxide from 
natural gas employs a solution of 
ethanolamine in water, which absorbs 
carbon dioxide without affecting the 
recovery of hydrocarbons. With its 
lowered carbon dioxide content, the 
natural gas passes from the top of the 
absorption column back to the com- 
pressor plant. The water solution of 
ethanolamine, which amine was chosen 
because of its better selectivity for 
carbon dioxide in the presence of H.S, 
is pumped over the top of the 20-tray, 
9-ft by 49-ft 9-in. Southwestern ab- 
sorber at about 125 psig and at a de- 
sign rate of 280 gal per minute, with 
inlet gas at 80 psig. After removing 
about half the CO, content of the raw 
gas, the rich solution is preheated in 
exchange with the hot lean solution 
and enters the 23-tray Southwestern 
reactivator which is 72 in. in diam by 
59 ft 9 in. high, where it is stripped of 
CO, by steam from two parallel South- 
western reboilers. The amount of car- 
bon dioxide removed is about 2,300.- 
000 cu ft per day. 


This process removes a part of the 
carbon dioxide, which passes out at 
the upper portion of the stripper col- 
umn, while the partially stripped 
amine passes out at the lower end and 
enters a steam-heated reboiler. From 
this the hot vapor and the liquid re- 
turn separately to stripper to remove 
more carbon dioxide from solution. 

The hot stripped amine flows from 
the base of the stripper, imparting 
some of its heat to the cold incoming 
amine solution, by means of a heat 
exchanger. Thence it flows to the 
Santa Fe Tank and Tower Company 
Multifin coolers, where the tempera- 
ture is reduced from 200 F to approxi- 
mately 130. From the Multifin unit, 
the cooled solution goes to the final 
Southwestern Engineering Company 
water-cooled closed coolers, where the 
temperature is reduced to approxi- 
mately 100 deg. The cooled lean solu- 
tion then goes to the Byron Jackson 
centrifugal pump driven by 32 hp Gen- 
eral Electric steam turbine, operating 
at 3550 RPM. The cooled lean solu- 
tion from the pump returns to the 19th 
tray of the absorber, thus completing 
the cycle. A flow controller on the 
liquid line to the absorber controls 
the solution rate. 

The carbon dioxide gas stripped 


from the amine solution, and some 
water vapor, leave the stripper as 
separate streams, one stream coming 
off the top and the other from lower 
on the column. Separation of carbon 
dioxide into these two streams was 
in anticipation of installing a dry 
ice plant eventually, for it was ex- 
pected that the side stream would con- 
tain considerably less hydrogen sul- 
phide than that coming from the top 
of the column. In the Girbotol process 
it is desirable that nearly all the car- 
bon dioxide be extracted before the 
hydrogen sulphide is removed. How- 
ever, since it was planned to extract 
only a portion of the carbon dioxide 
from the natural gas stream, it was be- 
lieved that the amount of hydrogen 
sulphide removed would not be very 
important. 

The isolation of large quantities of 
carbon dioxide had naturally sug- 
gested making some use of the com- 
modity rather than just letting it go 
to waste, and Union Oil engineers 
made a study of existing dry ice plants 
and processes, and the character and 
occurrence of their own source ma- 
terial. After taking everything into 
consideration, it was decided to em- 
ploy Girdler Corporation to design 
and install a dry ice plant, the location 


Two 300 hp boilers are shown at the right, with 130-foot stack, the highest in the Santa Maria area. Behind the 


steam cloud are two CO2 purification towers, part of the equipment used in the program to manufacture dry ice. 
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Picture of dry ice presses viewed from the operating side. The press at the 
left is being filled with liquid, the press in the center is ‘‘snowing,"’ and 
the press at the right has just ejected a dry ice cake from press chamber. 





ig! 
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process is almost entirely automatic, only one man per shift required. Instru- 
nents shown not only record but control entire extraction and purification system. 





to be adjacent to the gas and oil treat 
ing facilities on the Battles lease. This 
plant has now been in operation fo: 
several weeks, and according to late 
reports is performing in a manner tv 
please all concerned. 

The process briefly consists of puri- 
fying the stripper carbon dioxide side 
stream already referred to by remov- 
ing as far as possible such contami- 
nants as hydrogen sulphide and amine 
vapors. This is accomplished by using 
two double contact towers, in which 
iron oxide solution is circulated 
through the lower half of the first 
column, and a chromate-borax solu- 
tion through the upper half. The gas 
then passes to the second column, 
where it is contacted in two stages by 
a permanganate solution—fresh per- 
manganate solution circulating in the 
upper portion, and partially foul solu- 
tion of the same in the lower section 
of the column. 


Carbon oxide leaves the purifica- 
tion plant at about 23 psig and is 
piped to the dry ice plant. There it is 
compressed and cooled in two stages 
to a pressure of about 500 psig. It then 
passes through a gas dehydrater for 
the removal of water vapor; thence 
undergoes a final stage of compression 
at approximately 1100 psig, and when 
cooled to 85 F at this pressure it be- 
comes a liquid. The conversion from 
liquid to solid form is just a matter of 
releasing it through successively re- 
duced pressure stages from 1100 psig 
to atmospheric pressure. The liquid is 
first piped into a container at 500 psig. 
at which part of it flashes into vapor, 
lowering the temperature of the re- 
mainder from 85 to 35 F. The flashed 
vapors are returned for reconversion 
and cooling, while the cooled liquid 
is subjected to another pressure drop 
—this time 235 psig. Again some of 
the liquid flashes into vapor, and the 
remainder is cooled to 10 F. A third 
step, carrying the pressure down to 
135 psig, lowers the temperature of 
the main body of liquid to minus 40 F. 

When it reaches this stage, the 
liquid is sufficiently low in tempera- 
ture and pressure to be piped to the 
presses. Here a predetermined volume 
is dropped to a pressure of 80 psig 
and a temperature of minus 70 F. The 
liquid flow is then shut off, but vapors 
continue to be vented through several 
pressure stages during which the 
liquid freezes into snow. After a final 
venting to atmosphere, a hydraulically 
operated press plunger compresses the 
carbon dioxide snow into a solid cake 
of dry ice. And so takes place another 
of these periodic divergencies that 
have carried the progress of oil deeper 
and deeper into the social and indus- 
trial life of the nation, and the world. 

kx * 
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D urine 1948 the liquefied petroleum 
gas industry continued the steady 
growth which it has consistently 
shown during the past decade. In spite 
of various obstacles placed in its path 
the rate of growth has been reasonably 
uniform. It is estimated that during 
1948 the total volume of liquefied 
petroleum gas marketed will reach a 
total of 2,600,000,000 gal. This repre- 
sents a 29.5 percent increase over the 
volume sold in 1947. The increase in 
1948 in marketed LP-gas over that 
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LP-Gas Sales Continue to Gain in 1948 


K. W. RUGH and E. O. MATTOCKS 


marketed in 1947 was greater than the 
total quantity of liquefied petroleum 
gas marketed -during 1942. The 1948 
volume is equal to 24 percent of the 
total LP-gas marketed since 1930. 
The estimated volume of LP-gas 
sold for domestic purposes in 1948 is 
1,540,000,000 gal. This represents an 
increase of 33.9 percent over that con- 
sumed for the same purpose in 1947. 


The total quantity consumed for 


domestic purposes in 1948 is greater 
than the total quantity of LP-gas sold 
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Fractionating facilities for LP-gas production. 





for all purposes in 1946, just two years 
prior. The large demand for this prod- 
uct for homes, farms, iastitutions and 
comercial establishments located be- 
yond the gas mains is clearly indi- 
cated. This domestic requirement is 
made up of two different demands. 
The first results from new consumers 
added during the year who previously 
have used other types of tuel or whose 
fuel requirements represent an entirely 
new demand, such as for a new home. 
The other demand results from ihe in- 
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MARKETED PRODUCTION OF LP-GAS 






































Total sales Distribution—1000 gal 
Year 
Gallons | Percent] Domestic*} Percent | Ind. and | Percent | Gasoline | Percent | Chemical | Percent 
in thousands | increase increase | misc.{ | increase mfg. increase mfg. increase 
1922 223 =H 
1923 297 | 24.4 pe Sagty 
1924 376 36.0 Sale of liquid petroleum gas confined primarily to bottled 
1925 404 7.2 gas business prior to 1928 
1926 465 15.2 
1927 1,091 134.6 
1928 4,523 314.6 2,600 sh 400 os 1,500 a y 
1929 9,931 119.6 5,900 | 126.9 1,500 | 275.0 2,500 | 66.7 * 
1930 18,017 81.4 11,800 | 100.0 2,200 46.7 4,000 | 60.0 bia 
1931 28,770 59.7 15,295 29.6 7,712 | 226.0 6,303 57.6 ht 
1932 34,115 18.6 16,244 6.2 8,167 13.9 9,703 53.9 * on 
1933 38,931 14.1 16,626 2.3 13,987 71 8,318 |—14.3 4 S 
1934 56,427 44.9 17,681 6.3 32,448 | 132.0 6,298 |—24.3 ae is 
1935 76.855 36.2 21,380 20.9 47,894 47.6 7,581 20.4 a Bd 
1936 106,652 38.8 30,014 40.4 67,267 40.4 9,371 23.6 - a 
1937 141,400 32.6 40,823 36.0 62,610 t 11,175 19.3 26,792 ; 
1938 165,201 16.8 57,832 41.7 62,694 0.0 12,386 10.8 32,299 20.5 
1939 223,580 35.3 87,530 | 51.4 7238 | 49.4 15,485 | 24.6 26,892 |—16.7 
1940 313,456 40.2 134,018 | 53.1 124,482 | 34.5 20,285 | 31.4 34,671 | 29.0 
1941 462,852 47.7 220,7: 64.7 172,669 38.6 25,255 | 24.5 44,206 27.5 
1942 585,440 26.5 303,857 37.3 197,149 14.3 31,366 24.2 53,038 20.0 
1943 675.233 15.3 344,962 13.7 237,396 20.2 37,518 19.6 55,356 4.4 
1944 898,071 33.0 445,617 29.0 254,590 7.3 45,879 22.3 151,985 | 175.0 
1945 1,067,979 19.0 533,262 19.7 256,577 0.8 ,849 17.4 224,291 47.5 
1946 1,410,370 32.1 758,466 42.2 253,745 | —1.1 86,660 61.0 311,499 38.8 
1947 2,008,262 42.4 1,150,538 51.7 274,125 8.0 169,332 95.4 414,267 33.0 
1948 2,600,000 29.5 | 1,540,000 33.9 280, 2.1 J 65.4 j 20.7 


























*Household use plus other requirements by these customers such as irrigation pumping, tractor fuel, flame weeding» 
chicken brooding and similar uses. Included also is LP-gas sold by domestic distributors but used for industrial purposes™ 
internal combustion engine fuel and for gas manufacturing purposes. 

tIncludes LP-gas sold for fueling internal combustion engines. 


tNot comparable due to segregation of chemical manufacturing. 

Remarks: In this table total sales for all years, except 1948, were obtained from U. 8. Bureau of Mines reports. Dis 
tribution for the years 1931 to 1947, inclusive, was obtained from the same source. All other volumes were estimated by the 
writers. The total sales volume includes all LP-gas (propane, butane and oe ten mixtures) when sold as such. Until 
1944 the sale of pentane when sold for any purpose other than motor fuel blending was included. Since then it has been ex- 

urposes. Intercompany 


cluded. It does not include butane when blended with heavier petroleum fractions for motor fuel 
from other companies and resold as LP-gases have been 


sales transactions such as pacene of LP-gases by one compan a 
eliminated in order to avoid duplication of sales figures. The data do not reflect sales of LP-gases used directly by the producer 
at the point of production for fuel polymerizatio 1, solvent de-waxing, etc. Neither do the figures include sales of hydrocarbons 


to plants manufacturing synthetic rubber or aviation gasoline or their components. 


ing 1948 is estimated at 280,000,000 
gal. One of the most rapidly growing 
uses for LP-gas by industrial plants is 
for standby to other fuels, generally 
manufactured or natural gas. Greatly 
increased domestic and commercial 
space heating requirements have re 
sulted in demands that frequently ex- 
ceed the capacity of natural gas trans- 








creased usage by consumers who have 
had LP-gas installed fer some time. 

It is estimated that better than 25 
percent «f the gas ranges produced in 
1948 went into the LP-gas market. 
The demand for LP-gas automatic 
water heaters and refrigerators con- 
tinues to increase. Space heating with 
LP-gas is enjoying a greater demand 
than ever. All of these demands are 
the result of the satisfaction which con- 
sumers are enjoying from the use of 
LP-gas. It is estimated that there are 
now about five and oue-half million 
homes using LP-gas. It is also esti- 
mated that one-third of these use LP- 


ANNUAL LP-GAS CONSUMPTION 
Bureau of Mines Mineral Industry Surveys 
(Estimated Sales for 1948) 


mission lines or that of manufactured 
gas producing plants. To meet this 
increased demand it has been neces- 
sary to force more and more industria! 
gas consumers to accept a lessor 
amount of gas during the peak load 
periods. To insure against an interrup- 
tion of gas supply, a large number cf 
industries have installed LP-gas as a 
standby fuel. These installations fur- 
nish varying percentages of the total 
gas load, in many instances supply- 
ing complete replacement with mix- 
tures of LP-gas and air. This replace- 
ment with LP-gas assures continuity 
of production with a minimum of con- 
cern over burner and furnace opera- 


tion. 

The use of LP-gas in gas manufac- 
turing installations continues its rapid 
increase. It is estimated that 280,000, 
000 gallons were used in 1948 for this 
purpose. This is an increase of 65.4 
percent over 1947. The increased dis- 
tribution of natural gas throughout the 
country has in many instances resulted 


in excessive space heating demands 
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gas for space heating as well as for 

other household purposes. There are _ 
serge installed more than 3000 ‘ 

yulk plants, a number which is about Ss ~ 
equal to the number of counties in the BERS 100 
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The amount of LP-gas marketed for 
industrial and miscellaneous uses dur- 
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LP-gas metered service installation. 


during the winter months. LP-gas is 
used to a great extent to augment both 
natural and manufactured gas supplies 
during peak loads. A controlled 
amount of LP-gas and air may be 
mixed directly with manufactured gas 
without encountering burner operat- 
ine difficulties, but the reforming of 
LP-gas to produce a substitute gas is 
permitting even greater quantities to 
be used. LP-gas is used generally not 
only to feed the reforming units but 
also to enrich the produced gas to the 
desired heating value. Large propor- 
tions of LP-gas and air mixtures may 
be mixed with natural gas or in some 
instances may replace natural gas 
comnletely without cavsing any un- 
usual burner operating difficulties. The 
installation by utilities of large new 
standby units or additions to present 
installations has continued throughout 
1948. Almost 400 towns are now 
served with LP-gas exclusively. 

The volume of LP-gas used for 
chemical manufacture is one of the 
most difficult to estimate. LP-gas is 
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used as an intermediate product which _ 
is processed to some other product, 
the latter serving as an ingredient of 
a required chemical. Large quantities 
of LP-gases in the gaseous form are 
furnished to chemical companies 
through pipelines directly from the 
source of production. In a number of 
cases, these gases are composed largely 
of olefins—unsaturated hydrocarbons. 
It is estimated that 500,000,000 gal 
will be used in 1948 for chemical 
manufacturing purposes. This repre- 
sents an increase of 20.7 percent over 
1947. 

During 1948 great results have been 
accomplished in increasing the storage 
capacity at consumers’ installations. 
The industry has found this to be es- 
sential in order to provide gas for 
house heating during peak demands 
when requirements exceed production. 
Transportation facilities, both tank 
car and transports, have been in- 
creased in adequate number to handle 
the increased amount of LP-gas mar- 
keted. The pipeline movement of LP- 








Tank trucks being loaded for delivery to domestic users. 


gas to the domestic, industrial and 
utility markets is increasing and dur- 
ing the year a major marketer com- 
pleted a finished petroleum products 
pipeline through which propane and 
butane are transported. 


New sources of production of lique- 
fied petroleum gas together with the 
enlargement of existing producing 
facilities have increased the supply 
of LP-gas during the past year to keep 
pace with the increase in demand. 


The acceptance, by most of the 
states in the United States, of the Na- 
tional Fire Protection Association 
Liquefied Petroleum Gas Code which 
is generally referred to as the National 
Board of Fire Underwriters’ Pam- 
phlet No. 58, entitled “Standards for 
the Design, Installation and Construc- 
tion of Containers and Pertinent Equip- 
ment for the Storage and Handling of 
Liquefied Petroleum Gases as recom- 
mended by the National Fire Protec- 
tion Association,” indicates the gen- 
eral acceptance of this code as the 
basis for standards of safety. The code 
has been used in whole or in part as 
the basis of many state and local laws, 
rules and regulations. Various prov- 
inces in Canada are considering it for 
adoption as provincial regulations. 
The National Fire Protection Associa- 
tion during 1948 developed a code for 
the use of LP-gas by utilities. 

While the unabated increased de- 
mands for LP-gas require major read- 
justments in all phases of the industry, 
every indication points to the ability 
of this industry to meet the challenge 
of these demands. kk* 


Typical LP-gas installation 
serving an industrial plant. 
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Moving Bed Catalytic 


Cracking Process Improved 


New Houdriflow Design Differs From TCC in 


Four Respects—Is Simpler and Less Expensive 


Tue Houdry Process Corporation has 
developed an improved moving-bed 
catalytic cracking process of decided 
simplicity of design and low initial 
investment cost. The new process, illus- 
trated by the accompanying artist’s 
sketch and flow diagram, is named 
Houdriflow. While Houdriflow retains 
the many desirable features of the 
TCC process, which has been licensed 
by the Houdry Company since 1941, 
it differs from the TCC design in four 
major respects: 


1. Method of transporting catalyst. 


2. Range of catalyst circulation 
rates available. 


3. Simplification of regenerator. 


4. Physical arrangement of prin- 
cipal vessels. 


> Cutstanding Features of Hou- 
driflow. Many distinct advantages are 
derived from the four basically new 
features of the Houdriflow design. 

1. A flue gas lift transports pelleted 
or bead catalyst from the bottom to 
the top of the unit replacing the bucket- 
type elevator of the conventional TCC 
process. The feasibility of lifting pel- 
leted catalyst with air or flue gas has 
been demonstrated fully by extensive 
work on pilot and commercial scale 
apparatus. The utilization of the lift 

a. removes the practical limitation 

on catalyst circulation rate pres- 
ently imposed by bucket-type 
elevators, making available a 
wide range of circulation rates, 
and 

b. simplifies the means of trans- 

porting catalyst, eliminating me- 
chanical devices. 

2. Catalyst to oil ratios in the range 
of 4 to 8 are provided whereas con- 
ventional TCC units operate with cat- 
alyst to oil ratios in the range of 2 to 3 
due to elevator capacity limitations. 
This range of catalyst-to-oil ratios per- 
mits operation with stocks from zero 
to 100 per cent vavoriz:d 2i1d a reduc- 
tion in the amouwt wf reactor feed 
preparation equipment since a major 
portion of the reaction heat is supplied 
by the catalyst entering the reactor. 
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3. Asimplified regenerator is made 
possible by the higher catalyst circu- 
lation rates. Since a major portion of 
the regeneration heat is absorbed by 
the flowing catalyst, one or two burn- 
ing zones are sufficient; whereas, con- 
ventional TCC units use seven to ten. 
No sacrifice of flexibility in regener- 
ator operation is entailed by these 
modifications. 


4. A superimposed, self-support- 
ing, cylindrical reactor and regener- 
ator section is the fourth distinguish- 
ing feature of Houdriflow. This 
arrangement of the principal vessels 


a. makes it necessary to lift the 
catalyst only once to complete 
a cycle of flow through the sys- 
tem and 


b. results in a smaller ground area 
requirement for the installation 
of a unit of a given capacity. 


Due to the simplification in the re- 
generator, the means of transporting 
catalyst, and the physical arrangement 
of equipment, the initial capital in- 
vestment for a Houdriflow unit is ap- 
proximately 80% of that of a conven- 
tional TCC unit of the same capacity. 
Moreover, Houdriflow provides even 
greater flexibility than conventional 
TCC with respect to reactor operating 
conditions and the type of charging 
stock that may be processed. Addi- 
tional economies can be foreseen for 
Houdriflow in that direct operating 
costs as well as maintenance costs 
will be reduced materially. The follow- 
ing table illustrates the economic ad- 
vantages of Houdriflow over the con- 
ventional TCC. The comparison was 
made of units of 5000 bbl per stream 
day capacity. 

Utilities, savings, $/Day................ 260 
Catalyst, savings, $/Day................ 42 
Maintenance, savings, $/Day........ 39 
Amortization, savings, $/Day........ 217 


Total savings, $/Day...................... 474, 


These advantages stem from the sim- 
plification in design. For example, a 
lower fuel requirement for reactor feed 
preparation accounts for a significant 
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FIG. 1. The designer's isometric draw- 
ing showing the essential items and 
arrangement of the new Houdriflow 
catalytic cracking unit. At the top is the 
catalyst disengaging hopper, with the 
flue gas stack extending above it; the 
left column includes the shutdown 
catalyst storage hopper in its upper 
section, fresh catalyst storage in the 
bottom division; catalyst gas lift is 
shown near the top of this left column. 
The middle column houses the reactor, 
top section, kiln in bottom section 
the low column, right, is the ‘‘syn- 
thetic crude tower," or fractionator 
for the cracked products which are 
separated into various products on 
a distillation range basis: Air com- 
pressor at left of this tower base. 
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FIG. 2. Houdriow cata- 


lytic cracking process. ® 
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reduction in operating costs. Likewise, 
it is evident that the new kiln with a 
minimum of internal structural ele- 
ments will require even less mainte- 


nance than a TCC kiln. 
Description of Houdriflow Process. 


in order to trace the principal flows 
through a Houdriflow unit reference 
is made to the accompanying flow dia- 
gram. Regenerated i or bead 
catalyst in the Upper Lift Hopper 
(A) flows by gravity through the Re- 
actor Seal Leg (B) into the catalyst 
distributing head of Reactor (C).From 
this point the catalyst enters the reac- 
tion zone via two paths; an annular 
orifice located in the center of the top 
seal plate permits approximately 80% 
of the catalyst to enter the reaction 
zone in the form of an annular curtain 
which surrounds the mixed-phase re- 
actor charge injection nozzle; the bal- 
ance of the catalyst flows through a 
number of peripheral catalyst feed 
pipes, the length of which determines 
the height of the bed of catalyst in the 
reactor. Continuing to flow by gravity, 
the catalyst passes downward through 
the reaction zone, through vapor dis- 


C-24 






| 
| 
Lee — 











FRESH CATALYST 
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engaging and steam purging sections 
in the bottom of the reactor and then 
by way of Seal Leg (D} into the dis- 
tributing head of Kiln (E). The spent 
catalyst then flows into the kiln proper 
through a distributor especially de- 
signed to insure uniform distribution 
and continues downward through two 
solid-bed regeneration zones. Leaving 
the bottom of the kiln, the catalyst 
flows by gravity through seal leg (F) 
into the lower lift hopper (G) from 
which point it is transported by means 
of flue gas from the kiln through the 
vertical life pipe into upper lift hop- 
per (A) to complete a cycle of flow. 
As in the conventional TCC process, a 
small stream of catalyst from hopper 
(A) is continuously by-passed to the 
elutriator (J) where “fines” are re- 
moved by air classification to maintain 
the average particle size of the catalyst 
in the system at the desired value. 
The oil charging stock may be de- 
livered to the Houdriflow reactor in 
the liquid phase, in a partially vapo- 
rized state or in a completely vaporized 
state. The more general case of par- 
tially vaporized or mixed-phase Feed 
is assumed for this description. In this 


instance any feed stock suitable fo: 
catalytic processing is preheated by 
head exchange and a fired preheater to 
a nominal preheat temperature of per- 
haps 700 F. The mixture then flows 


directly through reactor charge line 


(K) into an injection nozzle located 
centrally in the top of the reaction zone 
and inside the annular curtain of flow- 
ing catalyst described in the preceding 
paragraph. By means of the injection 
nozzle, the mixed-phase feed is atom. 
ized and directed onto the annula: 
curtain of hot catalyst which imme- 
diately completes the vaporization o! 
the charge and brings the temperature 
of the vapor-catalyst mixture to the 
desired level for reaction. The hydro- 
carbon vapors then pass downward 
concurrently with the catalyst through 
a solid-bed reaction zone. In the reac- 
tion zone the highly efficient contact 
between vapors and catalyst that has 
distinguished the moving bed tech- 
nique of the TCC process is achieved. 
The cracked vapors or synthetic crude 
leave the reaction zone via a catalyst- 
vapor disengager device in the lower 
part of the reactor and flow to a con- 
ventional fractionation and recovery 
plant. After passing through the vapor 
disengaging zone, the coked or spent 
catalyst flows through a simple but 
efficient steam purging section before 
leaving the reactor. By the counter- 
current flow of steam to catalyst, strip- 
ping of residual hydrocarbons is 
achieved and even with the heaviest 
reactor charge stocks, no extractable 
material remains on the catalyst. There 
are no innovations in the design of 
the vapor-catalyst disengager or the 
steam purge section, both being time- 
proven features of the TCC process. A 
small flow of steam into the head of 
the reactor, automatically regulated 
by a recording flow controller, main- 
tains a seal at the top of the reactor to 
prevent the escape of hydrocarbon 
vapors up seal leg (B) and similarly 
the purge steam in the bottom of the 
reactor precludes the possibility of 
escape of cracked vapors through seal 
leg (D) into the regenerator. 


Air for regeneration of the spent 
catalyst, supplied by blower (M) at 
about 10 psig, bypasses the air heater 
(N), which is used for start-up only, 
and enters the kiln (E) through a 
channel type distributor. Approxi- 
mately half of the air flows upward 
countercurrently to the catalyst 
through the upper burning zone and 
the balance of the air flows concur- 
rently with the catalyst through the 
lower burning zone. This description 
applies to the design shown. Several 
minor variations are possible and have 
been incorporated in other commer- 
cial designs. Flue gases from the up- 
per burning zone disengage above the 
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ETHYL fuel research in standard 
and experimental engines assures 
most effective use of ‘Ethyl’ 
antiknock compound. 





Ethyl gives refiners’ point of view to automotive industry 


UTOMOTIVE ENGINEERS need the 
latest technical information on 
fuels and fuel trends for guidance in 
the design of improved engines for 
tomorrow’s vehicles. 


The source of this technical infor- 
mation is the hundreds of individual 
companies that make up the petro- 
leum industry. The Ethyl Research 
Laboratories, closely associated with 
the technical and refining depart- 
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ments of the oil companies, continu- 
ously collect and integrate informa- 
tion on fuels and petroleum refining. 
Much of this valuable information 
comes from over 225 oil companies, 
which improve their gasoline with 
“Ethyl” brand of antiknock com- 
pound. 


A continuous program of study 
enables Ethyl’s research staff to in- 
terpret fuel trends in terms of possi- 
ble future engines. Because of the 
strategic location of Ethyl’s modern 
laboratories in the center of the auto- 
motive industry, this store of tech- 
nical information is available imme- 
diately for the benefit of automotive 
engineers. 


ETHYL 


RESEARCH 














Serving the Progressive Petroleum Industry Through Research 


CORPORATION 
LABORATOR 


1600 West Eight Mile Road, Detroit, Michigan 2600 Cajon Road, San Bernardino, California 


Today the refiner is producing a 
larger number of components for 
blending base gasolines. These stocks 
represent many classes of hydrocar- 
bons having a variety of molecular 
structures that cover a wide range 
of antiknock performance. 


Because of the importance of ana- 
lyzing and interpreting refining de- 
velopments to automotive engineers, 
Ethyl Research Laboratories main- 
tain close contact with both indus- 
tries and cooperate in research pro- 
grams having common interest. This 
kind of teamwork does much to 
assure that engines are designed to 
make the best use of the product 
provided by the oil companies. 
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catalyst distributor, leave the top of 
the regenerator and enter the main 
flue gas duct while flue gases from the 
lower burning zone leave the bottom 
of the regenerator by way of a chan- 
iel-type collector and also enter the 
main flue gas duct. A bank of cooling 
coils (P) removes regeneration heat 
as required to maintain desired cat- 
ilyst temperatures. Pump (Q) circu- 
lates cooling water through the coils 
from the Steam Flash Drum (R). The 
:mount of heat absorbed by the cool- 
s water may be regulated by the 
number of coils in service. Pressure in 
the range of 5 to 9 psig is maintained 
in the regenerator by means of the flue 
‘as control valve (S), which is posi- 
tioned by the differential pressure re- 
corder controller (T). A seal to pre- 
ent the escape of flue gas up seal leg 
(D) is maintained by an automatical- 
ly regulated flow of steam into the 
head of the regenerator. The higher 
rate of flow of catalyst in the Houdri- 
flow kiln provides for a greater quan- 
tity of the regeneration heat to be ab- 
sorbed by the flowing catalyst and, 
consequently, fewer burning and cool- 
ing sections are needed than in the 
'CC kiln. With this exception, the 
Houdriflow regenerator embodies the 
same principles as the improved de- 
sign of TCC kiln in use today. 
\pproximately half of the flue gas 
from the kiln flows from the main flue 
gas duct to the lower catalyst lift hop- 
per to be used for transportation for 
the catalyst. Most of the balance of the 
flue gas is vented directly to the at- 
mosphere, a small portion of it being 
diverted to the elutriator for pneu- 
atic classification of the catalyst and 
removal of fines. The flue gas for the 
catalyst life enters the lower lift hop- 
per through Pressure Controller (U), 
engages and carries the catalyst up the 
lift pipe to the Upper Lift Hopper (A), 
ind from this point is vented to the 
itmosphere. Experience on both small 
and commercial-scale gas lifts employ- 
ing pelleted and bead catalyst has 
shown that catalyst flow rates may be 
controlled closely by appropriate reg- 
ulation of the flue gas and catalyst ve- 
‘ocities in the lift pipe. Furthermore, it 
has been demonstrated that catalyst 
losses due to attrition may be main- 
tained easily in the attractive range of 
0.01 to 0.02 weight per cent of the 
catalyst circulation rate. This is rough- 
ly equivalent to 0.2 lb per barrel of 
reactor throughout. 
Commercial Houdriflow Installa- 
ons. At this writing Houdriflow units 
representing a total processing capac- 
ity of about 40,000 bbl per stream day 
ire in various stages of design and 
construction in refineries of the Tide 
Water Associated Oil Company, Petco 
Corporation and Sun Oil Company. 
kkk 
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Duncan, Oklahoma, Has “Oil Appreciation Week” 
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Magnolia Petroleum Company began Duncan's oil boom with the 


O-Nah-Dy well, brought in March 20, 1918. Above is a replica of the 


well set up during ‘‘Oil Appreciation Week"’ in November. Below 


is a portable drilling rig working away as part of the celebration. 
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Foreign Refineries Operate Above Capacity in 1948 


F oreicn refineries are processing 
crude in excess of their rated capac- 
ities in most cases, according to figures 
collected by the U. S. Bureau of For- 
eign and Domestic Commerce. As of 
June 30, 1948, a total of 23 refineries 
outside the United States were proc- 
essing 664,900 bbl per day of crude 
and topped crude. The 23 plants re- 
porting intake of crude show a rated 
capacity of 625,500 bbl per day; three 
plants not reporting are credited with 
29,300 bbl per day capacity but no 
crude intake is reported. 

Cracking capacity is remarkably 
low in these foreign plants, as com- 
pared to the ratio of cracking to crude 
capacity in the United States. The ratio 
of cracking to crude running capacity 
reported as of Jan. 1, 1948 (Petro- 
leum Data Book figures) is 0.607, 
with only 12 small plants not report- 
ing cracking capacity. Among foreign 
refineries, only 9 of the 23 reporting 
show cracking capacity, thermal proc- 
esses in all cases (Dubbs), with a total 
capacity of 152,000 bbl per day, of 
which 100,000 bbl per day is located 
at Curacao (Dutch Shell), for a ratio 
of only 0.258. Such figures indicate 
the relative unimportance of motor 
fuel anti-knock quality, or of motor 
fuel yield, among foreign consumers, 
as compared to the United States. 
Most of the cracking capacity reported 
is found in Central and South Amer- 
ica and in the United Kingdom, where 
also the greatest concentration of au- 
tomobile equipment is located. 

Typical of the complete refusal of 
Communist-dominated countries to 
cooperate in any manner with the De- 
partment or with non-Communist 
countries in reporting figures, is the 
fact that no crude intake was reported 
for any of the plants known to exist be- 
hind the Iron Curtain. Three Shell- 
affiliated plants in eastern Germany, 
one in Yugoslavia, one in Roumania 
and one in Belgium did not report 
crude intake. This omission might 
appear ominous were it not that 
the ineptitude of Sovietized countries 
to supply either processes or equip- 
ment, if unaided by Western industrial 
and technilogical abilities is so well 
known. The only other serious omis- 
sions from the report are the figures 
for two Dutch plants in the Nether- 
lands East Indies, which are doubt- 
less under control of rebel forces at 
present. Capacities of these plants are 
known, as of the time control was lost, 
but nothing is reported regarding their 
operation by native authorities.* ¥* ¥ 
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Country Name and Address of location and a type units, " 
company status /D B/D current runs Synthetics 
Australia Shell Co. of Australia, Ltd., 163 
William St., Melbourne C. I. Clyde p/are* 
Victoria. Operating 6000* 5,000 
*Included 1000 B/D of topped crude capacity. 
Austria Akt. Gessels der Shell Florids- Floridsdorf D/Lub/A*** 
dorfer Mineraloel Fabrik, Schu- Operating 2500 1,600 
berstring 14, Vienna 1. 
Argentina Diadema Argentina 8..A.de Pet- Buenos D/CR*** 9000 
roleo, 788 Avenida Roque Saens Aires 12,000 Dubbs 11,000 
Pena, Buenos Aires. Operating 
Belgium Belgian Shell Co., 47 Cantersteen, Ghent D/Lub/A*** 
Brussels. Operating 2300 
(topped crude) 
a N.V. de Bataafsche Petroleum _Pladjoe D/Ref/CR*** 7700 
East Indies Mij., Carelvan Bylandtlaan 30, Operating 45,000 Dubbs 50,000 
The Hague. 
Eee N.V. de Bataafsche Petroleum Balik Papan _ 
East Indies Mij., Carlevan Bylandtlaan 30, Operating 8500 8,500 
The Hague. 
Ee ee N.V. de Bataafsche Petroleum _‘P.. Brandan 
East Indies Mij., Carelvan Bylandthlaan 30, Inaccessible 
The Hague 
se N.V. de Bataafsche Petroleum 
East Indies. Mij., Carelvan Bylandtlaan 30, Tjepoe Inaccessible 
The Hague. 
i N.V. de Bataafsche Petroleum Wonokromo pyA™ 
Bast Indies Mij., Carelvan Bylandtlaan 30, Operating 1500 1,500 
The Hague. 
Egypt Anglo-Egyptian Oilfields, Ltd., St. Suez _ D/Cr/A*** 
Helen’s Court, Gt. St. Helen’s Operating 36,000 7000 35,000 
London E.C. 2, England. Dubbs 
France Compagnie de Raffinage “‘Shell- Petit D/Cr/Ref/Lub*** 
Berre’’, 29 Rue de Berri, Couronne-1A ,000 4500 32,000 
Paris VIII. Operating Dubbs 
France Compagnie de Raffinage ‘‘Shell- Pauillac D/A*** 
Berre”’, 29 Rue de Berri, Operating 4500 4,500 
Paris VIII 3 
France Compagnie de Raffinage “‘Shell- Berre _ D/Lub/Wax 
Berre”, 29 Rue de Berri, Operating 22,000 22,000 
Germany Deutsche Shell Akt. Gesellschaft | Monheim . 
Shell Haus, Alster Ufer 4-5, (24a) Operating 1700 1,000 " 
Germany Deutsche Shell Akt. Gesellschaft, | Grasbrook 
Shell Haus, Alster Ufer 4-5 (24a), Operating 
Hamburg 36. 
Germany Deutsche Saell Akt. Gesellschaft, Hamburg 
Shell Haus, Alster Ufer 4-5 (24a), Under repair Lub*** 
Hamburg 36. 
Germany Deutsche Shell Akt. Gesellschaft, Reisholz pe 
Hamburg 36. Operating 
Germany Deutsche Shell Akt. Gesellschaft, | Wilhelmsburg 
Hamburg 36. Operating 
Hungary Shell Koola Ressvenytarseseg, Budapest D/A/Lub*** 
Joseph Nador ter 5/6, Budapest  (Czepel) Wax 1,500 
Operating 
Italy Soc. per I'Industria del Petrolio Spezia D/Cr/A*** 1500 
“Nafta”, Piazza della Vittoria, 7500 Dubbs 7,500 
Genoa. 
Netherlands N.V. de Bataafsche Petroleum Rotterdam D/Cr/A/Lub*** 
Mij., Carel van Hylandtlaan 30, —Pernis 7000 16,500 23,000 Detergents 
The Hague Operating 
Roumania Astra Romana, 8. A., 32 Boulev. —_Ploesti_ D/Cr/A/Lub*** 
Regele Carol 1, Bucharest Operating 25,000 Dubbs Toe 
Sarawak Sarawak Oilfields, Ltd., Miri, Lutong | ase 
Sarawak Operating 35,000 35,000 : 
Trinidad United British Oilfields of Trini- Point Fortin Daye 
dad, St. Helen’s Court, Gt. St. Operating 28,000 25,000 
Helens, London, E.C. 3, England. 
United Shell Refining & Marketing Co., Stanlow Lub/A*** Detergents 
Kingdom Norman House, Strand, London Operating 16,700 10,000 35,000 tons 
WI1., England (topped crude) per yr. 
United Shell Refining & Marketing Co., Shellhaven Lub/a*** 
Kingdom Norman House, Strand, London Operating 16,600 (topped crude) 7,300 
United Shell Refining & Marketing Co., Heysham | aad sé 
Kingdom Norman House, Strand, London Operating 30,000 29,000 
W1., England. 
United Shell Refining & Marketing Co., Ardrossan A*** 
Kingdom Norman House, Strand, London —_ (Scotland) 43,000 3,500 
England. Operating (topped crude) (topped crude) 
Venezuela Shell Caribeau Pet. Co., Inc.,117 San Lorenzo D*** 
Main St., Flemington, New Operating 41,000 41,000 
Jersey, U.S. A. 
NEth N.V. Duracaosche Pet. Industrie Curacao D/Ref/Cr/ 100,000 275,000 Alkylates, 
West Indies Mij., Willemstad. Operating A/Lub*** Dubbs 3600 B/D 
2 O 
NEth | Arend Pet. Mij., Cranjestad Aruba npaeg 3,000 35,000 ea 
West Indies Operating 27,000 Dubbs 
Yugoslavia Shell Oil Co. of Yugoslavia, Ltd., Caprag D/Lub/A*** 
Gajeva Ul. 5, Zagreb. Inaccessible 2,000 





*** T)=Distilling. 


*** Lub = Lubricating oils. 


*** A= Asphalt. 


*** Rf=Reforming. 


*** Cr=Cracking. 
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ATTAPULGU 


HE price paid for Attapulgus and 

Porocel adsorbents is around one 
cent per pound—a fact which, we will 
agree, makes pretty dull reading. But 
for refiners using our materials, this 
modest investment pyramids to phe- 
nomenal returns. To be specific, each 
pound properly applied to petroleum 
stocks increases their value by at least 
one dollar—a return of 100 to 1. 


Some three and one-half billion pounds 
of fullers earth and bauxite have been 
shipped to refineries by Attapulgus and 
Porocel—a noteworthy record of serv- 
ice to the industry. But what is even 
more noteworthy is the fact these 


Fillers Earth 


CLAY COMPANY 





materials have put three and one-half 
billion dollars in refinery tills. 


That’s the record to date. It was accom- 
plished by adsorbent-treating a wide 
variety of hydrocarbons to effect reduc- 
tion or removal of colors, odors, tastes, 
moisture, sulfur, acids, fluorides and 
unsaturates, and for catalytic purposes. 
It’s a record for yox to tie to when con- 
sidering plans to improve quality, ex- 
pand output, or both. 


Consult with us freely. Our broad 
knowledge of the behavior of our 
products under many sets of conditions 
should go far in helping you get 100 
for 1. 


- POROCEL senreraner 


Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 
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Gasoline Plant Utility Truck 
With Rotating Boom Sheave 


J. C. ALBRIGHT 


GASOLINE plant utility trucks 
equipped with a winch and boom io 
handle equipment such as exchanger 
bundles and fittings, to lift joints of 
field pipe for loading upon heavier 
vehicles, and to place material inside 
the plant proper have been rigged by 
all users in more or less of a conven- 
tional manner. A novel departure from 
the conventional type of utility truck 
is reflected by equipment and attach- 
ments employed on a truck owned and 
operated by Wilmington Gasoline 
Company, Terminal Island, Califor- 
nia. This truck was planned to be 
used as a simple flat bed vehicle, or 
for use with a boom and winch, the 
change from one type to the other be- 
ing made with little difficulty. 

The flat bed of this truck has an 


adequate area for hauling both men 
and tools and the floor is constructed 
from skid-proof walk-way steel to pre- 
vent material and tool boxes from 
sliding around, and as a safety fea- 
ture affecting the comfort of employes. 
The structure of the boom equipment 
is made of extra heavy 2-in. tubing’ 
having a rectangular base designed to 
set flat upon the floor of the truck flat 
bed. Four legs are employed with the 
front pair fitted with slip joints for 
changing the angle of the boom and 
to provide means of laying the entire 
structure flat against the floor of the 
truck to lower the center of gravity. 
The boom arm itself is also fitted with 
a slip joint with different length ad- 
justments to care for various loads. 
The base of the boom assembly has 





Utility truck equipped with flat bed 
upon which loading boom assembly 
can easily be mounted or detached 
by removing only 8 machine bolts. 


Boom assembly bearing foundation, 
which lies flat against the top surface 
of the truck flat bed connected through 
bearing plates with machine bolts. 


EXCLUSIVE 
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four flat pads welded at each of the 
four corners drilled with holes match- 
ing similar holes in the bed so that the 
entire unit can be attached or detached 
by inserting or disconnecting only 
eight machine bolts and the speed and 
ease by which the change is made 
actually provides the services of two 
trucks in one. 

On most trucks of this general type, 
the wire line sheave on the extreme 
end of the boom arm is attached in a 


Sheave end of utility truck boom 
showing large ball bearing, which 
allows the sheave to turn automatically 
with the pull or the winch line to pre- 
vent scoring the wire line and dam- 
aging the guide edges of the sheave. 


rigid position with the best results 
obtained by a vertical lift. On this two- 
in-one truck, the sheave on the end of 
the boom arm is attached so that it 
can be rotated 360 deg and is just as 
effective on a pull from either side as 
it is on a vertical lift. To obtain this 
rotation of the sheave to compensate 
for wire line deflection, a large ball 
bearing takes the thrust of the sheave 
assembly. A heavy thrust washer was 
welded to the entensible arm of the 
boom a measured distance from the 
extreme end so the ball bearing rests 
against the washer and slightly clears 
the end of the arm. The stub arm car- 
rying the sheave has a similar washer 
welded near the sheave bracket so that 
all the load of the pull of the winch 
line is carried by the bearing. The ad- 
vantage of this type of sheave mount- 
ing lies in its ability to line up auto- 
matically the winch cable with the 
angle of the pull on the load so that 
deformation and chafing of the line 
are eliminated. kkk 
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THE RIGHT BURNER 


TYPE ""SA" 


OR COMBINATION Uses steam or com- 


pressed air for atomiza- 
tion. Thoroughly atom- 
FUEL OIL—GAS oe os 
omen —— of _ 
BURNERS FOR caly law oi. poususe 


and temperature. 


YOUR NEEDS 2: 


Large capacity burner 
of steam atomizing 
type. Adaptable to 
large boilers or dual 
fuel systems. Is fre- 
quently used for firing 
ie EE eee boilers above existing 
; : coal grates. 








TYPE "'SAR" 


(Where steam, or gas is 
available for atomiz- 





ing) safely and effi- 
ciently burns residuums 
obtained from process. 


COMBINATION 
GAS AND 
OIL BURNERS 


An ‘“‘Airocool’’ Gas 
Burner in combination 
with a Type ‘‘SAR’”’ 
Steam Atomizing Oil 
Burner. — ““SAR’’ 
safely and efficiently 
burns residuums ob- 
tained from process. 





The factory, salesrooms and general offices of National Airoil Burner Com- 
pany, Incorporated, are housed in this modern daylight plant at ‘‘L” Street, 
Sedgley Avenue and Pennsylvania Railroad, in the great Northeast Industrial 


section of Philadelphia. **AIROCOOL" 


GAS BURNER 


Venturi type. Patented, 
long-life ‘‘Airocool’’ 
Nozzle asssures trou- 
ble-free operation and 
provides low turndown 
without burnback. 





MECHANICAL- 
Whether you burn oil, gas or a combination of these aus on 
fuels, there’s a NATIONAL AIROIL BURNER for ee 


with multi-vane type 

d air diffuser a give a 

pe sitive swirl to enter- 
your job. ie combustion air. 





Our more than 36 years’ experience in the design, 








x TYPE 'S-A-D"" 
development and manufacture of all types of in- (Refuse Oil Burner) 
sy Fane or oe 

. . - Ss, es, as ts, 
dustrial burners is at your service. tank bottoms, ‘polymer 





oils, heavy petroleum, 

organic oil residuums, 

Ask us about your requirements ... we'll gladly peace apy Soeeligy 
combination with fuel 




















give you full information. ” 





INC. 









Main Offices & Factory: 1259 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2512 South Boulevard, Houston 6 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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Cleaning Tubular Heat Exchangers 


By P. F. DOUGHERTY and C. H. BROOKS 


» Abstract. A discussion is presented 
covering various methods available 
for cleaning tubular heat transfer 
equipment, with particular emphasis 
on the use of an emulsifying oil for 
“in-place” cleaning, and on the use of 
sand-blasting. The relative merits of 
the “in-place” and the mechanical 
methods are outlined, as well as the 
factors to be considered in selecting a 
particular procedure for a given ap- 
plication. 


> Introduction. The cleaning meth- 
ods for tubular heat transfer equip- 
ment fall into two general classes. The 
first class consists of those methods 
which perform the cleaning without 
dismantling the equipment, by means 
of the circulation of a solution which 
chemically and/or physically removes 


the fouling material. The second class ° 


includes all those methods where the 
equipment is partially or wholly dis- 
mantled, and the fouling agent re- 
moved by a purely mechanical means. 

The adaptability of the “in-place” 
methods must be determined by phys- 
ical and chemical examination of the 
fouling substance. Laboratory solu- 
bility tests must also be made of the 
material. A plant scale test under close 
supervision should then be made, if 
it be found in the laboratory that a 
significant portion of the fouling ma- 
terial be soluble (see below). 

If no suitable method is found for 
cleaning in place, one of the various 
mechanical methods must be used. 
The selection here will be determined 
by the nature of the deposit and ex- 
tent of the deposit as well as other 
factors which will be discussed later 
in the paper. 

It is obvious that the efficiency of 
cleaning and the frequency with which 
it must be performed, can only be de- 
termined by periodic heat transfer 
surveys. In many cases, however, it 
should be possible to establish certain 
criteria which may be used by the 
operators, without the necessity of 
performing a complete survey. 


> Cleaning in place. In order that 
equipment may be cleaned in place 
the fouling material must be capable 
of removal by one of the following 
methods: 

1. Chemical reaction with, and 
subsequent solution in, an acidic or 
alkaline solution. 


2. Solution of a portion of the foul- 
ing material (i.e. a binder) in the 
cleaning fluid, thus permitting the un- 
dissolved portion to be flushed out. 
The cleaning fluid may be hot or cold 
water or acidic or alkaline solutions. 
The flushing agent may be the clean- 
ing fluid used or another liquid or 
emulsifying oil. 

3. Suspension of the fouling agent 
in the cleaning fluid. 


4. Complete solution of the fouling 
agent or of the binder in an organic 
solvent. 


5. Combinations of above methods. 

Our experience indicates that clean- 
ing in place has the following advan- 
tages: 

1. Down-time for equipment is re- 


duced. 
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2. Dismantling of equipment with 
resultant damage and high labor cost, 
is avoided. In those cases where tube 
bundles cannot be removed, no other 
methods are available for cleaning 


the shell side. 


3. Cleaning is more thorough. The 
solution will clean parts which would 
be difficult or impossible to reach with 
cleaning tools. 


4, Cleaning is more uniform. There 
are no small particles of scale remain- 
ing on the surface. On the contrary, 
mechanical cleaning usually leaves 
small particles of scale on the surface, 
which act as nuclei for the rapid for- 
mation of new scale. 


5. There is practically no loss of 
metal. 


6. The metal surface is left smooth 
in contrast to mechanical cleaning 
which frequently results in scoring 
which provides a place for lodgment 
of fouling material. 


As pointed out above, laboratory 
tests should be made to determine the 
feasibility of the use of a particular 
“in-place” method. This work should 
be followed by closely supervised 
plant scale tests to confirm the labora- 
tory results and to develop the actual 
procedure to be followed, if the meth- 
od be adopted. 


Our experience has indicated that 
the normal procedure of steaming the 
equipment for extended periods prior 
to cleaning, should not, as a rule be 
followed when cleaning in place is 
planned. In one case it was found that 
the tubes appeared almost clean when 
the equipment was opened without 
steaming, whereas they were almost 
completely plugged with a rubbery 
mass, after steaming for several hours. 
Prolonged steaming, in most instances, 
results in the removal of the more 
volatile components of the fouling 
material and the production of a resi- 
duum which is far less soluble than 
the original fouling substances. 

Prior to the adoption of an: “in- 
place” method of cleaning a particu- 
lar piece of tubular equipment, inves- 
tigation should be made to deter- 
mine if— 

(a) There be evidence of severe 
corrosion or deep pitting. The re- 
moval of the scale may uncover actual 
perforations in the tubes, which are 


plugged with scale. 
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(b) In the course of normal serv- 
ice, any portion of the tubes becomes 
plugged completely. If such be the 
case, the equipment must be opened 
and the tubes unplugged prior to “in- 
place” cleaning. Otherwise, the solu- 
tion will be unable to contact the foul- 
ing material, and the equipment will 
not be thoroughly cleaned. 
> Solution cleaning. The use of in- 
hibited acid has been described and 
discussed at length previously. We 
have found that the use of this tech- 
nique is most advantageous on the 
water side of coolers. It should be 
noted that in at least one instance, the 
fouling material was only partly solu- 
ble in the acid. The solution of this 
portion, apparently acting as a binder, 
permitted the remiander to be flushed 
out by the circulation of the acidic so- 
lution. 
> Solution of scale binder. The 
basis of this method of cleaning is 
the solution of sufficient fouling 
material to loosen the remainder, at 
the same time that a sufficiently high 
circulation rate is maintained so that 
the loosened material is mechanically 
carried out of the equipment. In many 
cases, it is advantageous to intersperse 
a boiling of the solution, by steam ap- 
plied to the other side of the tubes, as 
well as to reverse the flow of circulat- 
ing medium. 

An alkaline solution was used to 
clean certain exchangers in a solvent 
refining unit, with the results shown 
in Table I. An abnormally high circu- 
lation rate is believed to have assisted 
the cleaning in this case. In addition 
no steaming was used prior to clean- 
ing (see above). 

A second example of the efficacy of 
dissolving a binder in the fouling ma- 
terial is given by a set of Gas Oil- 
Crude exchangers in a catalytic crack- 
ing unit, which were fouling rapidly 
on the crude side. Steaming out had 
proven unsatisfactory to remove the 
fouling material which was approxi- 
mately 70 per cent salt, with balance 
insoluble organic and inorganic ma- 


terial. Circulation of boiling water at 
a very low rate produced the results 
shown in Table 1. 

> Cleaning with emulsifying oil. 
The use of an emulsifying oil, avail- 
able in our refinery, is applicable 
where the fouling material is (a) com- 
pletely soluble in the oil or (b) can be 
held in suspension in the oil, and thus 
removed from the equipment. 

This method was primarily devel- 
oped for the cleaning of the oil (shell) 
side of absorption oil coolers. The 
fouling material was an emulsion with 
a grease-like consistency, composed of 
water, oil, resins and inorganic solids. 
The use of heat or solvents broke this 
emulsion, allowing the resins and in- 
organic solids to settle out behind the 
baffles where they could not be re- 
moved by flushing with water or high 
or low viscosity oils. Experience indi- 
cated that the presence of these solids 
accelerated the formation of the emul- 
sion after cleaning. Hence a method to 
remove both the emulsion and the 
solids was required. Experiment indi- 
cated that mixing concentrated emulsi- 
fying oil (i.e. without dilution with 
water) with the fouling emulsion and 
then heating to obtain the desired 
fluidity, would permit these objectives 
to be attained. 

After isolation of the equipment, 
the oil (shell) side was filled with 
emulsifying oil. The oil was heated to 
approximately 150 F and circulated 
until there was no change in the ap- 
pearance of material entering the 
circulating tank. Circulation was then 
stopped and the contents of the shell 
heated until a pressure of 50 psig was 
reached. The contents of the shell were 
then blown through the drain valve 
into the circulating tank. After wash- 
ing with water, the unit was drained 
and returned to service. The improve- 
ment is indicated in Table 1. 

Substantially the same procedure 
was followed in cleaning the feed bot- 
toms exchangers on a light gasoline 
distillation tower, with the result 
shown in Table 1. 

















TABLE 1. 
; f | ' 
Solvent Gas oil Abs. oil Gasoline 
| refining unit crude exchangers feed-bottoms 
exchangers exchangers exchangers 

ICE er PES SS eee 50k Men Fe A B Cc D 
Cold end temperature difference, F 

Before cleaning NORGE. Smeets 185 ar 46 40 

I oo sreeiians Ghe coon ker ae Sooke 146 AF 2 ; i 

Se eee sre) bo oxeaae es 5 30 
Hot end temperature difference, F 

RN huh ac Shc SOS Cain teh phen’ 155 ne 115 gi ~ 

After cleaning. ... 94 6 ‘ 91 75 

DEN ovis ib» ohe bc dn aaa Rakh aaa 38 35 
bverall coefficient Btu/H12/ft-/F 

Before cleaning. . ’ 13.5 16 7.2 36.4 

After cleaning... 37.0 46 30.2 51.1 

Design 42.5 35 60 
Pressure drop, psi 

NN oe os, «05d: sn ia lacasacte raise mae ae 90 

ere eer rrr cee rere 20 
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> Mechanical Cleaning. When the 
various “in-place” methods prove 1» 
be inadequate, resort must be made to 
mechanical methods, which include: 

(a) Lancing with air, steam or 
water. 

(b) Drilling or “rodding” the ob- 
structive material from the tubes. 

(c) Sand blasting. 

All of the above methods require 
that the exchanger be at least partiall\ 
dismantled for cleaning, as distinct 
from the “in-place” methods, where 
any dismantling is only for inspec- 
tion purposes. 

The selection of the method depends 
on the nature of the fouling material. 
It should be noted that it is decidedly 
advantageous to steam both the tube 
and shell sides for as long as time will 
permit, prior to mechanical cleaning. 
This steaming removes the tarry or 
oil components of the fouling ma- 
terial, thus increasing the effective- 
ness of a given cleaning method. 

The discussion below is confined to 
cleaning the tube side of tubular heat 
exchangers. 
> Lancing. This general method em- 
ploys a relatively small high velocity 
jet of steam or air and occasionally 
water. It is applicable only when (a) 
a low percentage of the tubes are com- 
pletely plugged, (b) the fouling ma- 
terial is not tightly bound to the tubes, 
and (c) the fouling agent is not of a 
gummy or tarry nature. 
> Drilling and Rodding. Drilling 
and rodding consist of forcing a 
closely fitting rotating drill or a 
closely fitting rod through the tube. 
These methods are used when (a) a 
high per centage of the tubes are com- 
pletely plugged, (b) preliminary 
steaming leaves considerable tarry or 
gummy material in the tubes, or (c) if 
the fouling material is tightly bound 
to the tubes (drilling only). 

These two methods have certain 
serious disadvantages which are com- 
mon to any method, e.g. wire brushing 
which in essence scrapes the fouling 
material from the surface. These dis- 
advantages include: 

(a) Excessive down-time and labor 
costs. , 

(b) Frequently a necessity for re- 
moving the tube bundle before it can 
be cleaned . 

(c) Metal loss as a result of clean- 
ing is excessive and/or unevenly dis- 
tributed. Scoring of the tubes, which 
sometimes occurs, seems to accelerate 
the fouling rate. 

(d) Small amounts of the fouling 
agent are left on ‘the tube surface. 
which act as nuclei for the rapid build- 
up of the fouling agent. 


> Sand Blasting. Sand blasting ca" 
be used to clean the inside of either 
steel or admiralty tubes when the foul- 
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NUMBER 7 IN A SERIES 


The important question 
in foreign refinery 





construction is “Which 





Master Contractor?” 


‘ty pressure for refinery expansion and 
refinery modernization is now being 
felt in foreign fields, where both a ten year 
hiatus in building and major war destruction 
must be overcome. The new capacity re- 
quired is large and presents serious capital 
outlay problems to both foreign national 
refiners and foreign subsidiaries of American 
companies. 
The master contract type of operation, 
concentrating all engineering, mate- 
rial procurement and construction re- 
sponsibility at any one refinery site in 
one organization’s hands, is especially 
desirable in this work because of the 
inherent potential for major capital 
savings which has been established 
previously in this series. 
Thus, the question facing refiners under- 
taking projects for installation outside the 
United States becomes not whether to use 
the master contract type of operation but, 
rather, which “master” contractor to engage. 
To clarify consideration of this latter ques- 
tion, Kellogg presents what it believes to be 
the most important factors which should be 
taken into account when selecting a master 
contractor for foreign work. 
First, it would appear most important 
to select an engineer-contractor that 
has had repeated experience with the 
multitudinous responsibilities of varied 
types of master contract operations 
and naturally a successful record. 
Further, the contractor’s existing estab- 
lishment, in manpower and resources, should 
be capable of handling the entire project 
both expeditiously and efficiently within his 
own organization. 
Second, this contfactor should have 
had experience in foreign operations— 
not necessarily at the particular loca- 
tion of the proposed job, but most 
assuredly at a sufficient number of 


foreign locations so that the contrac- 
tor’s organization shall have learned 
previously the many unusual, and in 
many respects more difficult, require- 
ments of foreign operation. 
Third, the contractor's design groups—labo- 
ratory, process and mechanical—should have 
a secure and unquestioned engineering repu- 
tation, eliminating any desire or need to 
build “monuments to advanced processing” 
for prestige purposes, when such refinements 
are not justified by immediate and specific 
economic need. In short, the contractor's en- 
gineers should be mentally conditioned to 
approach the planning of each project on one 
basis only—to design facilities which will 
meet the immediate and foreseeable market 
demands and in so doing earn the most pesos, 
cruzetros, dinars, pounds, or francs over a 
period of years for the least immediate capi- 
tal outlay. 
Fourth, under present world supply 
conditions, the contractor’s ability to 
perform effectively. the complex and 
difficult task of procurement of mate- 
rials and equipment will prove critical 
in accelerating the on-stream date of 
the plant. Maximum speed and final 
economy in the conduct of this respon- 
sibility requires three basic capabili- 
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ties: An existing procurement group 
large enough and experienced enough 
to purchase, inspect and expedite with 
thoroughness and dispatch the thou- 
sands of items of material and equip- 
ment which comprise a major refinery 
roject; an up-to-the-minute detailed 
nowledge of world-wide sources of 
supply, which can be maintained only 
through active purchasing activity car- 
ried on constantly over the years in 
the major markets of the world; to- 
gether with the “know-how” to utilize 
local currencies to the utmost in the 
procurement phase. 
Fifth, the contractor must be capable of put- 
ting into the field when construction begins, 
a quality of field supervisory and technical 
personnel equal to the magnitude of the task 
. .. men accustomed to handling large-scale 
field administrative problems equivalent to 
those of a small city . . . men equipped by 
education, training and experience to solve 
problems in the field without need for refer- 
ence to home office rulings and engineering 
advice. 
Experience is the basis for this evalua- 
tion of the major considerations to. be 
resolved by any refiner undertaking 
refinery construction outside the 
United States. Experience that has 
paralleled the growth of the refining 
industry, extended over a period of 
some thirty years, and embraced re- 
finery projects of all kinds in practi- 
cally every corner of the globe. It is 
experience that is further substantiated 
by foreign’ contracts currently en- 
trusted to Kellogg totalling more than 
a hundred million dollars embracing 
21 separate projects in Argentina, Bel- 
gium, Brazil, Canada, France, the 
Middle East, the United Kingdom and 
Venezuela. 





Our company—M. W. Kellogg—is completely staffed and equipped for refinery and chemical plant 
design and construction, from the step of laboratory research through the initial operation of com- 


pleted plants. It periodically issues a publication called the KELLOGGRAM, which de- 
scribes many of these services. If you are not already receiving it, we will be glad to add 
your name to the list if you will drop us a line at 225 Broadway, New York 7, N. Y. 
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LOS ANGELES 


TULSA HOUSTON 
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ing material is not removable by any 
of the previously discussed methods. 
Such fouling material is, in most cases, 
composed of mixtures of tars, resins. 
inorganic solids,~ and carbon. Its 
physical and chemical nature is such 
that an insufficient amount will dis- 
solve in any of the solvents or solu- 
tion outlined above to permit the scale 
to be removed. 

The procedure which has been fol- 
lowed successfully, with no measur- 
able metal loss, is as follows: 

(a) After isolation and draining of 
the exchanger, it is steamed for at 
least six hours, and longer if possible, 


. to vaporize, or solidify any oily, tarry, 
or gummy materials. Otherwise, the * 
sand will tend to stick to the surface, 


thus reducing its effectiveness. 

(b) The exchanger is opened, and 
any plugged or partially plugged tubes 
are opened by lancing; drilling or rod- 
ding. To effectively use the sandblast 
an opening through the entire tube 
length, large enough to allow free pas- 
sage of sand, is required. In general, 
the harder or more brittle the scale, 
the smaller may be the opening. 

(c) Sand blast the tubes. It has 
been found that ordinary labor, with 
reasonable care, can satisfactorily per- 
form this operation without special 
equipment. 

(d) Excess sand is blown from the 
tubes, the tubes inspected, and the unit 
closed and returned to service. 

It should be emphasized that we 
have not found a measurable metal 
loss in a sand blasted tube. Sand- 
blasted tubes have been removed from 
bundles, split longitudinally and found 
to have a wall thickness over their 
entire length which was within nor- 
mal manufacturing tolerances. 

It is our opinion that the heat trans- 
fer in a sand blasted tube equals that 
for a new tube. In addition qualitative, 
and scanty quantitative data indicate 
very definitely that, in many cases, the 
fouling rate is less for a sand blasted 
tube than for one cleaned by more con- 
ventio inal. mag ical methods. This is 
believed t a ‘due to the perfectly 
clean surface which is produced. 

In our opinion, sandblasting as a 
supplementary procedure, should be 
considered «when rodding, drilling, 
etc., are the primary cleaning methods 
required. The reduction in fouling 
rate due to the complete removal of 
scale must of course be balanced 
against the additional cost, due to 
longer down-time, and greater man- 
power requirements, as well as the 
necessity for additional cleaning 
equipment. 
> Note. The use of emulsifying’ oil 
as a cleaning agent for tubular equip- 
ment is covered by an application for 
U. S. letters patent. £e¢ 
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Falstrom Builds 
Housings, Panels 
and Cabinets 
for all High 
Grade Industrial 
Components 


- and Falstrom 
builds them with the 
same careful workman- 
ship and attention to 
detail that characterize 
the products they en- 
close . . .. fine design 
details, quality heavy 
construction, precision 
made internal supports 
and face cutouts, su- 
perb surface finishes. 

- but Bulletin 116 
tells all! Write today. 
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ee MANY TESTS BEYOND CODE REQUIREMENTS 
are a regular part of A. O. Smith vessel produc- 
tion control procedures. Here Bill Poehlman, a 
20-year veteran, in charge of spectroscopy and 
X-Ray research, checks the deposited weld metal 
composition in a vessel test plate, by means of 
an A. O. Smith-developed microspectrographic 
technique. 








NEW BULLETINS: Write the nearest A. O. Smith office listed above for 
these new Bulletins: V-44—Field Assembly of Pressure Vessels; V-46 
—SMITHway Vessels, Alloy, Alloy-Lined Clad, and Glass-Lined. 
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Corporation 


New York 17 + Philadelphia 5 « Pittsburgh 19 + Atlanta 3 + Chicago 4 
Tulsa 3 + Houston 2 + Seattle 1 + Los Angeles 14 
International Division: Milwaukee 1 


A. O. SMITH TAKES THE GUESS WORK OUT 
OF FIELD ASSEMBLY. Railroad shipping 
restrictions made it necessary to field-as- 
semble this 1114 ft. dia. x 116 ft. long 
SMITHlined Fractionating Tower. To in- 
sure ease of assembly in the field, it was 
first manufactured and completely assem- 
bled in the A. O. Smith Milwaukee Plant, 
then hydrostatically tested, cut in two at 
the center girth seam, rescarfed for weld- 
ing in the field, and shipped. Field-assem- 
bly costs were cut to a minimum with only 
one girth seam to be welded. 


LEFT—the tower ready for 
the hydrostatic test. 


BELOW—one-half of the 
vessel ready for shipment. 


oe IN STOCKHOLM, SWEDEN, they know about 
the famous SMITHway welded Multi-Layer vessel 
construction. Here is one of two SMITHway 
Inconel-lined Multi-Layer Autoclaves for fatty acid 
service, with a shell thickness of.5 inches and an 
operating pressure of over 5,000 psi. This vessel 
was shipped direct by ocean-going ship from Mil- 
waukee to Stockholm. 
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Compressor Cylinder Clearance Affects 


installation Costs and Gas Pumping Capacity 


ly recent years it has been proven 
conclusively that the amount of clear- 
ance in a compressor cylinder has 
practically no effect on the horsepower 
requirements except where clearance 
percentage is so low that high terminal 
pressure or excessive valve pressure 
drop is encountered. As a result, more 
and more compressor plant designers 
and operators are including in their 
specifications relatively large cylin- 
ders with clearance pocket openings 
and in many cases large clearance 
pockets attached to the cylinder head 
or cylinder barrel to provide for at 
least a limited flexibility with respect 
to suction pressure and volumetric 
efficiency. Most of these installations, 
while highly desirable, are quite ex- 
pensive, especially where any great 
amount of clearance is involved. In 
many cases cost of the clearance equip- 
ment is so high and benefits so limited 
that the operator could* probably 
justify a change in cylinder size in- 
stead. There have been many cases 
where expensive adjustable clearance 
devices have been purchased and in- 
stalled when, in reality, a fixed clear- 
ance arrangement would have been 
more desirable since the adjustable 
feature was never used and fixed clear- 
ance would be much cheaper. 


In the case of the modern multi- 
cylinder compressor units, the com- 
pressor cylinders in numerous in- 
stances, especially where large sizes 
are used, are so close together that 
outside clearance pockets can be in- 
stalled in the outer head only, which 
creates an unbalanced condition caus- 
ing excessive vibration. In many in- 
stances, operators of compressor 
plants have resorted to complete un- 
loading of one end of double acting 
cylinders by simply removing the 
suction valves in order to take advan- 
tage of higher suction pressure. In 
this case a considerable portion of the 
gain by reason of the higher suction 
pressure is offset by the horsepower 


lost in the’ unloaded compression - 


chamber. Tests have proven this loss 
to be from four to as much as fifteen 


1Presented before National Gasoline Associa- 
tion of America, Regional Meeting, Amarillo, 
Texas, December 10, 1948. be 


*Phillips Petroleum Company. 
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horsepower per cylinder depending 
upon the cylinder size or displacement 


‘ and the compression ratio. In many 


cases this loss has, no doubt, been over- 
looked when calculating the load, re- 
sulting in serious overloading of the 
driver or power end of the unit. 

Oil, gas, and gasoline companies 
throughout the country have hundreds 
of compressor cylinders in storage de- 
teriorating, many of which are being 
junked because they are of sizes not 
immediately usable. Many of these 
cylinders have no openings for adding 
clearance and, therefore, are worthless 
unless they happen to be just the size 
needed. In the meantime, these same 
companies are perhaps purchasing 
new compressor cylinders of the re- 
quired displacement to fit the pres- 
ently prevailing operating condition. 

What the industry has needed all 
along is some development whereby 
the original installation of compressor 
éylinders could be the maximum size 
or displacement which would ulti- 
mately, be needed to take the gas at 
minimum anticipated suction pressure 
and still keep the driver or power end 
loaded, and at the same time provide 
a means of reducing cylinder efficiency 
so that the large volume at relatively 
high intake pressure available in the 
beginning could also be handled with- 
out expensive cylinder and piving 
changes; keeping the driver or power 
end loaded at all times and pumping 
maximum volume per horsepower in- 
stalled. 

Some manufacturers are presently 
offering compressor cylinders with re- 
movable wet type liners which provide 
a means of changing cylinder capacity 
within certain limits by replacing the 
liner and piston but this involves con- 
siderable labor, parts, and time down 
which makes capacity changes rather 
expensive. 

A compressor piston} has recently 
been developed incorporating clear- 
ance pockets within the piston which 
is readily adaptable to any compressor 
cylinder having a cored or hollow pis- 


_ ton, or whose piston is large enough 





tEditor’s Note—Clark Brothers Company is 
currently building these pistons, it is under- 
stood. Also, these firms are licensed to manu- 
facture the pistons locally as replacements: 
Midwest Machine Company; Baash Ross Tool 
Company, and Eureka Tool Company. 


to allow space for such pockets. The 
area inside the piston is divided by ap- 
propriate partitions into separate poc- 
kets of size and number deemed most 
suitable for the particular size cylinder 
involved. Part of the pockets may be 
opened to serve as additional clear- 
ance for the head end of the cylinder, 
part for the crank end as desired, and 
clearance arrangement may be changed 
at any time by simply removing or re- 
placing a plug, which may be accom- 
plished by removing a valve, without 
removal of the cylinder head. In the 
natural gasoline industry, it is seldom 
necessary or desirable to make 
changes in compressor cylinder eff- 
ciency more often than each three to 
six months and in most cases a change 
once each year will suffice. The oil and 
gas producer will usually arrange his 
production schedule so as to maintain 
a fairly constant volume over six 
months to one year periods. Or if the 
gas is being taken from dry gas wells, 
clearance changes are only necessary 
to take care of well pressure decline 
which usually would not occur at less 
than six-month intervals. 


These clearance pocket type pistons 
may be installed in a cylinder at a cost 
slightly greater than the cost of con- 
ventional pistons, representing only a 
small fraction of the cost of changing 
cylinders, considerably less than that 
of any type adjustable pocket of com- 
parable capacity and even cheaper 
than the conventional bottle type fixed 
clearance pocket of equal capacity, 
can be fabricated. 

The operator has the added advan- 
je that the clearance is inside the 
cylinder out of the way and volumetric 
efficiency may be changed at any time 
by one or two men in a few minutes. 
There is no maintenance cost involved 
and the clearance when used, is prac- 
tically 100 per cent effective. In other 
words, when additional clearance is 
used, the reduction in volumetric effi- 
ciency will be almost exactly the ex- 
pected or calculated amount. 

Usually, where other conventional 
type clearance pockets are used, the 
added clearance volume is not fully 
effective and it is difficult to calculate 
with any great degree of accuracy the 
amount of clearance needed. The rea- 
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MONEY 
SAVING 


Most economical method of chang- we 
ing the volumetric efficiency of on, e | on 7 (he 
your reciprocating compressors —_( 


HERE'S 





@y—T 
a 1; y Vv 
How would you like to save $79,000? = Z a 
The simple new clearance pocket compressor piston has in , l] 
already done that in one gasoline plant. Here's how it 
happened. Thirty-five 250 HP twin compressors were in 
use with 17” x 20” Clark type ‘“‘S” cylinders. Increasing 
operating pressure would formerly have required the 
installation of replacement compressor cylinders at a 
cost of $90,000 to $100,000. Installation of the new 
clearance pocket pistons gave the desired operating 
results at a cost of only $11,000 — a clear saving of at 
least $79,000! 

















Sketch shows cutaway clearance 
pocket piston. Note the main 
central web dividing the piston 
interior into two chambers. Each 
of these main chambers is sub- 
divided into four pockets. Open- 
ing or closing these with plugs 


The installation of these new clearance pocket pistons 
provides you with ten worthwhile advantages whether 
your anticipated operating Pressure is higher or lower 
than at present: . 


- 


Allows you to install compressor cylinders of 
maximum displacement to take your gas at the 
lowest anticipated suction pressure. 


in piston heads varies compressor 
cylinder volumetric efficiency. 
Clearance pockets are_ ideally 
located for efficient loading and 








unloading. 
. Allows you to utilize your present cylinders and od 


reclaim your old cylinders which have no provi- 
sion for added clearance. 

. Allows you to change your volumetric efficiency 
over an exceptionally wide range. 

. Allows you to keep your power end fully loaded 
at all times. 

. The clearance pockets require no maintenance. 

_ Permits easy, rapid changing of cylinder clearance 
by changing plugs through valve ports. Time 
required — only a few minutes. 

. The variable clearance is inside the cylinder, not 
external. 

. Added clearance is practically 100 percent effec- 
tive. 

. Added deatdane is in both head and crank ends 
of your cylinder. No vibration is induced by 
uneven pumping load. 

. Best of all, these advantages are yours at a 


small fraction of the cost of changing cylinders 
or adding compressors. 





= 


Clearance pocket pistons are available 
with new cylinders or as replacement 
pistons from: — 


Clark Brothers dilated 
Olean, New York 


The following shops are licensed to 
manufacture the pistons locally. They 
can furnish clearance pocket pistons 
to fit any cylinder of any make, size 
or type in which the piston is large 
enough to accommodate the pockets. 
Baash Ross Tool Company — 
Pampa, Texas, and 
Los Angeles, Calif. 
Oklahoma City, Okla., and 
Houston, Texas 
Midwest. Machine Company —_ 
Oklahoma City, Okla., and 
Odessa, Texas 


Eureka Tool Company — 
Oklahoma City, Okla. 


I TolametoKolbatelilclMmliiiclaiilhileli Mell: ia tte 


PERCO DIVISION 


PHILLIPS PETROLEUM 


BARTLESVILLE, OKLAHOMA 


COMPANY 
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son the piston pockets are more effec- 
tive is that the opening or passage 
between the clearance area and the 
compression chamber being out in the 
flat area of the piston, gas enters from 
all directions, the passage is of ample 
capacity and being short, the restric- 
tion or pressure drop is negligible, 
whereas, a pocket on the side of a 
cylinder involves a long passage 
through the cylinder wall and water 
jacket and the gas from the entire 
area of the piston must travel to one 
side where the passage is obstructed 
near the end of the stroke by the pis- 
ton itself. A pocket installed in the 
outer head has the advantage of being 
out in the center, the gas enters from 
all directions and flow is not restricted 
by the piston; however, it is objection- 
able due to the long passage ema 
the water jacket and the fact that 
clearance is only applied to one end 
of the cylinder which results in an 
unbalanced condition and excessive 
vibration. 

A few examples of actual applica- 
tion of clearance through the use of 
these pistons are presented to demon- 
strate their adaptability. 

4 gasoline plant was to be construc- 
ted involving thirty-five 250-hp twin 
horizontal gas engine compressors. 


Original specifications called for 0 
psig intake pressure and 55 psig dis- 
charge pressure and the calculated 
capacity was 87,500,000 cu ft at 13.45 
psig. 

The company had on hand 17-in. x 
20-in. (Clark Type “S”) compressor 
cylinders which they decided to use. 
Calculations indicated that 0 psig in- 
take on these cylinders would overload 
the power end making it necessary to 
reduce the intake pressure to 5-in. 
vacuum which obviously would reduce 
the capacity, or provide additional 
cylinder clearance which could not be 
done because the cylinder had no 
openings through which added clear- 
ance could be applied. The 17-in. cyl- 
inders were installed and after starting 
operation the compressors were seri- 
ously overloaded in an effort to avoid 
waste of gas. 

In the meantime, the gas volume 
steadily increased and it developed 
that the producers required some fif- 
teen psig pressure on their oil and gas 
separators and there was no objection 
to holding six or seven psig pressure 
on the compressor suction header at 
the plant. It appeared that it would be 
necessary to either install 70 new com- 
pressor cylinders of a smaller size to 
take the gas at the higher intake pres- 


FIG. 1. Curve showing results obtainable with a 20-in. by 
1 4-in. compressor cylinder loaded ot 150 bhp per cylinder. 





PERCENTAGE CLEARANCE 











200 


180 


160 


140 


PER CENT INCREASE 
IN CAPACITY 


120 





APPROXIMATE CYLINDER SIZE OF EQUIVALENT CAPACITY 
USING STANOARD CLEARANCE 








oo 
unm 
or 
) 
i 
| | 


3 





—_— 
POUNDS 


SUCTION PRESSURE, GAGE 


sure, or simply install more compres- 
sors to handle the gas which would 
otherwise be vented to the air. New 
cylinders would cost some ninety ‘o 
one hundred thousand dollars and io 
get the same result by adding more 
compressor units would cost a great 
deal more. 


Clearance pocket type pistons were 
installed at a cost of approximately 
eleven thousand dollars, and by using 
only sixty-two and one half percent of 
the clearance available in the pistons, 
the intake pressure was raised to 7 
psig; the discharge pressure remain- 
ing at 55 psig, the gas pumping capac- 
ity was increased approximately 
twenty million cu ft daily and horse- 
power requirements were reduced to 
well within the rating of the units. By 
using the remaining available clear- 
ance in these pistons the intake pres- 
sure could be raised to a maximum of 
14 psig without overloading the en- 
gine. 

Most of the 17-in. compressor cy]- 
inders installed in this plant had been 
rebored and fitted with new conven- 
tional type pistons; had the clearance 
pocket type piston been used instead. 
the cost would have been only $2.- 
500.00 more than the cost of the con- 
ventional pistons. 

In another instance, a booster com- 
pressor plant was planned involving 
installation of five 600-hp (Clark) 
right angle compressors. It was im- 
possible to determine what the intake 
and discharge pressures would be. It 
was anticipated that for the first year 
or two gas might be received at suction 
pressures around 20-30 psig and dis- 
charge pressure would depend to a 
large extent on volume handled and 
discharge line pressure drop. It was 
generally agreed that the suction pres- 
sure would eventually be reduced to 
0 psig at which time 20-in. bore com- 
pressor cylinders would be needed. It 
was finally decided that 14-in. bore 
cylinders would be the best guess for 
initial operation. 

The cost of 14-in. cylinders includ- 
ing piping changes later was esti- 
mated at sixty thousand dollars and it 
was anticipated there probably would 
be no market for the cylinders when 
taken out of service. 

By using clearance pocket type pis- 
tons in 20-in. bore cylinders with 60 
psig discharge pressure, intake pres- 
sure up to and including 8 psig could 
be handled without exceeding the 
capacity of the power end. 

It later developed that gas could be 
obtained at higher pressure than 8 
psig and by unloading the crankcase 
end of each compressor cylinder and 
using maximum available clearance 
on head end, suction pressure up to 
45 psig and discharge pressure of 80 
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GENERAL CONTROLS HYDRAMOTOR* VALVES 


HYDRAMOTOR* (Trademark Registered) 
means the application of powerful hydraulic 
pressure generated by an electric motor driven 
pump to open the valve. 


All operator parts of this powerful motor valve 
are sealed in oil for life, thus insuring efficient 
trouble-free service. ELECTRO-HYDRAULIC 
OPERATION insures positive opening or 
closing, even at highest rated pressures and 
against heavy viscous fluids. POSITIVE RE- 
TURN TO NORMAL POSITION ON CUR- 
RENT FAILURE...SIMPLIFIED TWO-WIRE 
CONTROL CIRCUIT. 





oe ae 
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WITH 


Available in normally closed or open models— 
single seated or semi-balanced—%” to 12” I.P.S. 
—Models up to 3000 P.S.I. 


For the control of heavy liquids and oils as well 
as all gases in various installations in oil re- 
fineries, chemical plants, food processing and 
innumerable other industrial and commercial 
applications. 


For complete specifications covering the GEN- 
ERAL CONTROLS broad line of Automatic 
Pressure, Temperature, Level and Flow Controls, 
request new Catalog. 


C) GENERAL CONTROLS 


Monufacisrers of Automatic Pressure, Temperature, Level & Blow Controds 


FACTORY BRANCHES: Birmingham (3), Boston (16), Chicago (5), Cleveland (15), Dallas (2), Denver (10), 
Detroit (8), Glendale (1), Houston (6), Kansas City (2), New York (17), Oklahoma City (1), Philadelphia (40), 
Pittsburgh (22), San Francisco (7), Seattle (1), St. Lovis (12) e DISTRIBUTORS IN PRINCIPAL CITIES 
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TABLE 1. Volumes and effect of internal chambers in compressor pistons. 

















Vol. of 1 Total Per cent clearance | Volumetricefficiency 
No. of | internal | internal Reduced 
Size Make Type | pockets | pocket | cl. added | Normal |Maximum] Normal |Maximum] size of 
(cu. in.) | (cu. in.) cylinder 
. Per cent _ using 
aa 5) internal 
i 2 3 4 5 6 2 7 8 clearance 
10 in, x 20 in. oS eee VR 4 71.5 286.0 7.04 16.5 82.9 64.25 9x20 
10in.x 20in. } Clark...... 8 8 51.4 411.2 6.1 19.5 84.7 58.25 | 84x20 
12in.x20in. | Clark...... 8 8 85.25 682.0 4.6 19.95 87.9 57.30 |10x20 
14in.x20in. | Clark......] 8 8 140.0 1120.0 5.85 24.05 85.5 49.50 |1044x20 
16 in. x 20 in. Clark...... 8 8 185.0 1480.0 4.58 22.98 87.8 51.20 |1234x20 
17 in. x 20 in. oS ee 8 8 215.0 1720.0 4.17 23.3 88.7 50.70 |14x20 
18 in, x 20 in. Clark...... N) 8 245.0 1960.0 3.87 23.39 89.1 49.70 |14x20 
20 in.x 20in. | Clark...... 10 254.6 2546.0 4.96 25.39 87.1 46.30 [15x20 
20in.x14in, | Clark...... VTH 8 166.4 1331.2 7.22 22.45 82.5 52.40 |1644x14 
93 in.x14in. | Clark...... VTH 8 278.0 2224.0 6.4 25.65 84.1 45.80 [18x14 
26% in. x 20 in.} Clark...... 8 535.0 4380.0 4.27 23.97 88.6 49.50 {20x20 
201% in. x 20 in.| Clark...... 8 8 587.0 4696.0 4.0 23.77 89.1 50.00 {22x20 
12in.x16in. | I-R........ XRB 4 81.5 326.0 7.0 16.25 83.0 64.70 |10x16 
16in.x16in. | I-R........ XB 5 140.0 700.0 6.0 17.08 84.9 63.10 [14x16 
14in.x12in. | I-R........ XVG 8 127.0 1016.0 10.0 37.4 76.8 22.00 | 73x12 



































. *Assuming that R = 4 and that “N”= 1.26. 








psig were handled, pumping a maxi- 
mum volume of seventy-two million 
cu ft daily, whereas, the original esti- 
mate had been fifty-four million cu ft 
per day. 

Tests on the unloaded crankcase 
end of compressor cylinders revealed 
a loss of eight brake horsepower per 
cylinder or thirty-two brake horse- 
power per unit. While unloading of 
cylinders by removal of suction valves 
was resorted to in this case, results 
could not be duplicated without the 
clearance type piston. The load is 
equally distributed to all cylinders 
and as suction pressure declines it can 
be kept equally distributed by closing 
off clearance until all pockets have 
been plugged at which time all poc- 
kets will be opened up again and the 
crankease end of cylinders loaded up. 
As further decline occurs, pockets will 
again be plugged as necessary to keep 
the engine fully loaded. 

An important feature in both of 
these cases is that as the suction pres- 
sure declines, the clearance arrange- 
ment can be gradually changed to take 
full advantage of available suction 
pressure and keep the power end fully 
loaded at all times, which could not 
be accomplished by any other known 
method except at a great deal of ex- 
pense. In a number of cases recently, 
specifications called for 14-in. diam 
cylinders and 17-in. diam cylinders 
with clearance pocket type pistons 
were used. In these cases as in the first 
example, the 17-in. cylinders were on 
hand, whereas, the 14-in. would have 
to be purchased new. In all cases in- 
volving purchase of new compressor 
cylinders, the largest size which they 
anticipate will eventually be needed 
equipped with clearance pocket-type 
pistons are specified. In all cases where 
an old compressor cylinder is rebored 
or it becomes necessary for anv reason 
to install a new piston, a clearance- 
type piston is used, so that should 
clearance ever be needed in the pres- 
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ent location or elsewhere, it is avail- 
able in the cylinder. 


The flexibility of compressor cyl- 
inders using the clearance pocket-type 
pistons is graphically illustrated in 
Figs. 1 to 5, inclusive. 

Table 1 is a list of compressor cy]- 
inders to which the clearance pocket- 
type pistons have been applied. Col- 
umn 4 shows the total number of 
pockets in each piston, column 5 shows 
the volume in cubic inches in each 
pocket, column 6 shows the total vol- 
ume in all the pockets of each piston 
which would be divided between the 
head and crankcase end in operation. 
Column 7 is a comparison of normal 
percent clearance with maximum per- 
cent clearance with all pockets open. 
Column 8 compares volumetric effi- 





ciency, using normal clearance wiih 
volumetric efficiency and using maxi- 
mum available clearance (all pockets 
open) in terms of percent of overall 
piston displacement. Column 9 shows 
the nominal cylinder size having 
normal factory clearance to which the 
capacity of cylinders in column 1 may 
be reduced by using all clearance 
available in the pistons. 


The values in columns 7-8 are on an 
overall basis. There would be a slight 
difference between the head and 
crankcase ends because of rod dis- 
placement. In calculating the values in 
columns 8-9, a compression ratio of 
4 and a gas “N” value of 1.26 were 
assumed. 


Fig. 1 represents results obtainable 
with a 20-in. x 14-in. Type VTH Clark 
compressor cylinder loaded to one 
hundred fifty brake horsepower per 
cylinder as would be used on a six 
hundred horsepower right angle com- 
pressor. With sixty psig discharge, 
suction pressure can be varied from 
seven and one-half inches mercury 
vacuum to 8 psig inclusive and capac- 
ity may be reduced to the equivalent 
of a sixteen and three-quarter inch 
cylinder using standard clearance. 


Fig. 2 represents results obtainable 
with a twenty-by-twenty type “S” 
Clark compressor cylinder continu- 
ously loaded to one hundred twenty- 
five brake horsepower as would be 
used on a two hundred-fifty horse- 
power horizontal twin Clark. With 45 
psig discharge pressure, the suction 
pressure may be varied from twelve 


FIG, 2. Results obtained when operating a 20-by-20 cylinder at 
various percentage clearances loaded to 125 bhp continuously. 
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FOILCLAD 


INSULATED, JACKETED PIPE 


Pipe supported within a pipe, 
either to carry heating or cooling 


medium, other for process fluids. 


FOILCLAD 


REFRIGERANT LINES 


Low temperature cork insulation, 
coated with asphalt and tension- 


wrapped with foil covering. 


HEL-COR 


UNILINE CONSTRUCTION 


Helically corrugated iron 
housing, pipes nested inside 
insulation liner to maintain re- 


Quired temperature. 


THE PETROLEUM ENGINEER, 











‘ Ai a ee) ’o- pa 


4. ay " 


FACTORY PRE-FABRICATED INSULATED 
PIPING FOR STEAM AND VISCOUS FLUIDS 


@ Every construction engineer knows the loss of time, the hazards and the cost of 
sundry materials needed for insulating, waterproofing, wrapping and wiring of 
overhead pipe lines, when these operations have to be done on scaffolding. The 
Ric-wiL Unit method of installation eliminates most of this costly field work, makes 
possible phenomenal speed on the job and assures a permanent trouble-free system. 
Prefabricated 21-foot sections are delivered to job site, complete with pipe, insula- 
tion, couplings and accessories, and ready for hoisting onto trusses. Several units 
may be coupled on the ground before installation, minimizing overhead work 
under difficult conditions. On one job, 1500 feet of Ric-wil Units were installed 
in place on channel steel uprights—with pipe welded and ready for couplers and 
insulation between units—zu only two working days. 

In Ric-wil Foilclad Units, insulation is machine-coated with high temperature 
asphalt, then tension-wrapped with asbestos felt. 
This is followed by second coating of asphalt and 
finally covered with spiral tension-wrapping of foil, 
forming perfect bond with asphalt coating. In 
Ric-wiL Hel-coR Insulated Pipe Units, pipes 
and insulation are housed in 16 gauge helically 
corrugated galvanized iron housing. 

Ric-wiL’s full line of factory prefabricated acces- 
sories includes expansion devices, anchors, fittings, 
drip legs, valve connections and all other accessories 
required for fast, economical field installation. 














Typical installation showing 
double overhead expansion loop 
for steam and return line. 


For further information 
on Ric-wil Insulated INSULATED hE Son SYSTEMS 


Piping write The Ric-wil | ous Rie-wiL COMPANY - CLEVELAND, OHIO | 
Co., Dept.' 149. 
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FIG. 3. Operating results obtained when using a 
|7-by-20 cylinder loaded continuously to 125 bhp. 


and one-half inches mercury vacuum 
to 8 psig and the capacity of the cyl- 
inder reduced to the equivalent of a 
sixteen and three-quarter inch cylin- 
der, using standard clearance. 

Fig. 3 represents results obtainable 
with a seventeen-by-twenty type “S” 
Clark compressor cylinder, continu- 


vA i.) 
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ously loaded to one hundred iwenty- 
five brake horsepower as would be 
used on a two hundred-fifty horse- 
power twin horizontal Clark compres- 
sor. With 70 psig discharge, the 
suction pressure may be varied from 
seven and one-half inches mercury 
vacuum to 14.5 psig and the capacity 


FIG. 5. Section and plan drawings of details of piston, showing various pockets. 
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FIG. 4. Operating results on a 23-by-14 
cylinder running at 200 bhp. continuously. 


of the cylinder reduced to the equiva- 
lent of a 14-in. cylinder, using stand- 
ard clearance. 


Fig. 4 represents results obtainable 
with a twenty-three-by-fourteen type 
VTH Clark compressor cylinder con- 
tinuously loaded to two hundred brake 
horsepower as would be used on an 
eight hundred horsepower right angle 
Clark compressor. With 60 psig dis- 
charge pressure, the suction pressure 
may be varied from seven and one-half 
inches mercury vacuum to 10.5 psig 
inclusive, and the capacity of the 
twenty-three-in. cylinder reduced to 
the equivalent of a nineteen-in. cylin- 
der, using standard clearance. 

Fig. 5 is a sketch showing arrange- 
ment of clearance pockets in a iypical 
clearance pocket-type piston. Arrange- 
ment of pockets vary depending upon 
the size and shape of the piston in- 
volved and the amount of clearance 
desired in each pocket for the purpose 
of flexibility. kat 
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Hydrocarbon absorption and fractionation 


process design methods 


By WAYNE C. EDMISTER* 


In designing a bubble plate absorber or 
fractionator, the established practice is 
to calculate the number of equilibrium 
stages and the reflux and boilup ratius 
required to make the desired separation 
and then to estimate the number of 
actual plates, using an average overall 
plate efficiency for the entire column. 
This plate efficiency is the ratio of the 
number of equilibrium stages (or theo- 
retical plates) to the number of actual 
plates required for the separation. This 
procedure is, at best, an approximation 
because of the many variables that affect 
the plate efficiency. In this installment 
many of these factors will be discussed 
and methods of estimating and applying 
plate efficiencies will be outlined. This 
discussion includes entrainment and its 
effect on plate efficiency. A selected list 
of references on plate efficiency are given 
at the end of this installment. The con- 
tributions of many of these articles are 
discussed but space does not permit a 
complete coverage of the voluminous 
literature on plate efficiency and entrain- 
ment. 

The function of a bubble plate is to 
bring the vapor and liquid phases into 
contact in order that interphase transfer 
of heat and material may take place. In 
some cases the controlling operation is 
the transfer of heat; but in most cases 
the heat transfer is easily accomplished 
while getting the desired transfer of ma- 
terial. In such towers as crude distilla- 
tion and cracking unit fractionators 
where intermediate reflux is employed 
the trays involved in this operation act 
as heat transfer contact devices, as much 
as material transferring units, but these 
are rare cases of heat transfer being the 
controlling function in determining the 
number of actual plates required. The 
efficiency of a bubble plate as a contact 
device for transferring material is not 
necessarily the same efficiency that it 
would have as a heat transfer unit. It is 
true that some of the factors such as the 
mechanical design affects both efficien- 
cies in the same direction; however, 
transfer of heat involves conductivity and 
the transfer of material involves the dif- 
fusivity. Temperature difference is the 
driving force for heat transfer, while 
concentration difference is the driving 
force of interphase material transfer. 
The performance of any plate is depen- 
dent on many factors: (a) mechanical 


*Carnegie Institute of Technology, Pitts- 
burgh, Pennsylvania. 
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design features of the plate; (b) charac- 
ter of the liquid and vapor fluids; and 
(c) the throughput rates of vapor and 
liquid. 


EFFICIENCY RELATIONSHIPS 

Material transfer from the vapor 
phase to the liquid phase, or vice versa, 
involves diffusion through the main body 
of vapor (or liquid) to the interface 
boundary between the two phases, trans- 
fer across the interface, and then diffu- 
sion from the interface into the main 
body of liquid (or vapor). In absorption 
the material transper is predominantly 
in one direction, i.e. from vapor into 
liquid. In fractionators there is simul- 
taneous transfer of material both ways, 
i.e. from vapor into liquid and liquid 
into vapor, while heat is transferred only 
in one direction, i.e. from vapor to liquid. 
The rate at which material transfer will 
occur will depend upon: (a) the interfa- 
cial area of contact, (b) the turbulence 
of both phases, and (c) the physical 
properties, such as viscosity and vola- 
tility, of the fluids. Interfacial contact 
area and turbulence are affected by the 
details of the plate and the flow rates of 
vapor and liquid. 

In 1925 Murphree!” derived, from ma- 
terial transfer considerations, an equa- 
tion for the plate efficiency. This equa- 
tion has been rederived many times and 
applied in different units during the 
years that have followed its original 
presentation. The equation may be de- 
veloped in terms of changes in vapor 
composition or, alternately, in terms of 
changes in liquid composition. These two 
equations are developed below in terms 
of mole fractions: 

For the gas the mass transfer rate 
equation is 

KgA(y—y*)dt =—Vdy . . 181 

Where: 

V =volume of vapor at operating 
conditions, lb mols; 

A = liquid-vapor interfacial area 
corresponding to volumes of gas, 
sq ft; 

t = time, seconds; 

y = mol fraction of any constituent 
in the vapor phase; 
mol fraction of same constituent 
in a hypothetical vapor that 
would be in equilibrium with the 
main body of liquid; 

Kg = overall mass transfer coefficient, 
based on the gas driving force. 


EXCLUSIVE 


y* 
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The units of Kg in equation 181 would 
be (lb mols) /(sq ft) (sec) (Ay). The 
gas driving force (Ay=y—y*) refers to 
the change in the mol fraction in the 
vapor. From the above it can be seen 
that the units of Kg are determined by 
the other terms in the equation and so 
may be any consistent dimensions. 

Assuming that the liquid does not 
change permits integrating equation 18] 
from y; at t=0 to y,_, at t. 


b~, _dy _ ft _ KeA 
7 Jo V 


yy y-y* 


dt 


- (= —e 
oe y*;. ~ 


Rearranging 
n( a oe _— Se 
184 


%1—y*-, 
Defining the Murphree vapor effi- 


ee et a ee 185 
y, =mol fraction of any component 
in vapor leaving plate “i” and 
going to plate “i—1”, the next 
above; 
yi—, = mol fraction of same compo- 
nent in vapor leaving plate 
“~/~_4""- 
y*;—,=mol fraction of same component 
in hypothetical vapor in equi- 
librium with liquid from plate 
a a a 
and combining equation 184 and 185 
gives 


KgAt 
1—Eyyv = mn ie ) 
186 


If the interfacial area, A, the time of 
contact, t, and the transfer coefficient, 
Kg, are known, the plate efficiency, Eyy, 
may be calculated by equation 186. 

A similar equation may be derived 
in like manner for the liquid where the 
mass transfer rate equation is 

K,A (x —x*) dt—-—Ldx. . 187 

Where: 

L = lb mols of liquid; 
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A = liquid-vapor interfacial area cor- 
responding to quantity of liquid; 
time, seconds; 
x = mol fraction of any constituent 
in the liquid phase; 

x* = mol fraction of same constituent 
in a hypothetical liquid that 
would be in equilibrium with the 
main body of vapor; 

Ky, = overall mass transfer coefficient 
based on the liquid driving force. 

The units of Ky, in equation 187 are 
the same as those of Kg in equativn 181. 

Assuming that the vapor does not 
change permits integrating equation 187 
from x, at t=O to x,, att 


ty dx oft KAY 


I 








Jj: 2a Joe E 
n(n) = A 189 
X;—x" 4, L 


Rearranging 





ee ae Se ee 
Defining the Murphree liquid efficiency 
as 

Evi = ne . 191 

Where: 

x, = mol fraction of any component 
in liquid leaving plate “i” and 
going to plate “i+-1”, the next 
below; 

X;,, = mol fraction of same compo- 

nent in liquid leaving plate 
“j+-]”s 

x*,,, = mol fraction of same compo- 
nent in hypothetical liquid in 
equilibrium with the liquid 
from plate “i+-1”; 

and combining equations 190 and 191 

gives 


KLAt 
| — Eun => a oa L ) ° 192 


When the interfacial area, A, the time 
of contact, t, and the transfer coefh- 
cient, K,, are known, the plate eff- 
ciency, Ey;, may be calculated from 
equation 192. 

The similarities and differences in 
equations 186 and 192 should be care- 
fully noted. Identical terms are the in- 
terfacial area, A and the time of contact, 
t. Different terms are the transfer co- 
efficients (Kg and K,), the quantities 
(V and L), and the efficiencies (Eyy 
and Ey;). A study of these two equa- 
tions will show that it is possible for the 
vapor and the liquid efficiencies to be 
different for any one plate. 

Since the efficiencies are expressed 
in ratios of mole fraction differences, 
it is only necessary for the quantities of 
vapor and liquid to change in going 
through a plate to make the values of 
Eyy and Ey, different for the same 


= ‘ 
Xp hy 


C-46 


plate. As a matter of fact the numerical 
values of Eyy and Ey, will not be 
identical unless L = V(45 deg slope of 
operating line) and the equilibrium and 
operating lines be parallel. These are 
unrealizable conditions. 


In Part 10 (The Petroleum Engineer, 
February 1948) a McCabe-Thiele dia- 
gram, in which the equilibrium efficiency 
of the plates is incorporated in the con- 
struction, is shown as Fig. 42e. This 
efficiency feature of the XY diagram in- 
volves drawing the steps a fraction of the 
distance from the operating line to the 
equilibrium line, the measuring to be 


along the horizontal constant Y lines 


when the efficiency is defined in terms of 
vapor compositions and along the verti- 
cal constant X lines when the plate efh- 
ciency is given in terms of liquid com- 
positions. It can be seen by studying a 
graph, line Fig. 42e in Part 10 or Fig. 
46 in Part 11, that the vapor and liquid 
efficiencies differ. This difference be- 
tween the vapor and liquid forms of the 
plate efficiency equation is not very pro- 
nounced for a binary as it is for a multi- 
component system, where the compo- 
nents far removed from the keys have 
operating and equilibrium lines of great- 
ly different slopes. 

For multicomponent systems, Cope 
and Lewis’ showed how the plate effi- 
ciency could include in a graphical step- 
wise solution in a similar manner to that 
shown for binary distillation in Fig. 42e. 
This technique of using plate efficiencies 
will be discussed later. 

Mole fractions are particularly con- 
fusing when dealing with multicompo- 
nent systems. For this reason the use of 
a “mole-fraction” efficiency is not satis- 
factory and yet many have and do use 
it because of the impetus given by the 
early work, particularly on binary sys- 
tems. Geddes® recently attempted to get 
around this objection by writing the vapor 
efficiency in terms of concentrations in 
lb mols/cu ft, but this only changes the 
terminology and leaves the basic rela- 
tionship in its original form. An ideal 
plate efficiency definition would be in 
terms of moles transferred from one 
phase to the other rather than in the mole 
fraction or concentration change. This 
would require rather extensive changes 
in all the data and methods used in 
designing absorbers and fractionators, 
which is ‘beyond the scope of these 
articles. 

As stated above, equations 185, 186, 
191 and 192 may be applied to absorbers 
(or strippers) and fractionators provid- 
ed the terms are properly evaluated. 
Also they may be applied to multicom- 
ponent as well as binary operations. 
However, the efficiencies might be differ- 
ent for each component due to the differ- 
ent values of the physical properties. 

In integrating the mass transfer equa- 
tions to obtain the above efficiency equa- 
tions, the composition of the other phase 
was held constant, which could only be 
true for a local point because of the fact 
that the liquid and vapor streams are not 
well mixed and of uniform composition. 
As a matter of fact this constancy does 
not exist for a local point either. The 


relationship between the “local” and the 
“plate” efficiency for different conditions 
will be discussed later. 

Applying these local efficiency equ:- 
tions requires the knowledge of diffu- 
sional resistances. For hydrocarbon ab- 
sorption and fractionation operations the 
controlling film resistance to diffusion of 
material seems to be that of the liquid. 
This is evident by comparing the plate 
efficiencies (local, plate, or overall) of 
different types of hydrocarbon columns. 
Four types of hydrocarbon towers are 
listed below in order of decreasing plate 
efficiency: (a) depropanizer, (b) debu- 
tanizer, (c) gasoline-naphtha splitter, 
and (d) absorber. The overall efficiencies 
for these four columns will range from 
about 100 per cent to 20 per cent, which 
can only be explained by differences in 
the liquid. The lack of adequate turbu- 
lence and thorough mixing of the liquid 
help make the liquid film controlling. As 
will be brought out later, the plate effi- 
ciency varies for each component. The 
above comparison applies to the key 
component. 


TYPES AND USES OF PLATE 
EFFICIENCIES 


Three types of plate efficiencies are in 
use: (a) local or point efficiency, (b) 
single plate efficiency, and (c) overall 
plate efficiency; each differing from the 
other in fundamental respects. Local 
eficiency expresses the approach to 
equilibrium at one point of some one 
plate in the column as the ratio of actual 
change in concentration to the change 
that would have occurred had equilibri- 
um been reached. Single Plate efficiency 
expresses the approach to equilibrium 
for an entire plate, also in terms of actual 
and equilibrium changes in concentra- 
tion. Local or point efficiencies are al- 
ways less than 1.0, but the efficiency of a 
single plate may be greater than 1.0 and 
will usually be greater than the local 
efficiency, because of the changing liquid 
composition across the plate. This flow 
pattern effect will be discussed further 
later. The local and plate efficiency meas- 
ures of approach to equilibrium are 
usually known as the Murphree’® plate 
efficiencies, for which equations have 
been derived above. Overall plate eff- 
ciency is the ratio of theoretical to actual 
plates required for a given separation. 
This is quite a different ratio. Although, 
overal] efficiency is easier to apply, it 
has less theoretical significance as ap- 
proach to equilibrium is fundamental 
while the overall efficiency is just an 
empirical ratio of actual to theoretical 
plates. 

A frequent mistake is to assume that 
the same plate efficiency applies to all 
components. The different components 
of a multicomponent absorber or. frac- 
tionator may have different “approach- 
to-equilibrium” efficiencies on the same 
plate due to their different properties. 
This difference can be conveniently tak- 
en into consideration if the Murphree 
type of plate efficiency is used. With the 
overall plate-ratio efficiency this varia- 
tion results in awkward calculation. 

Generally speaking, plate efficiency is 
considered in terms of the key compo- 
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nents, assuming that the lighter and 
heavier components have the same efhi- 
ciency. This is usually satisfactory be- 
cause it doesn’t matter how the lighter 
and heavier components are distributed. 
This is not always the case, however, so 
it is best to adopt a method of applying 
plate efficiencies that takes the actual 
operations into account. 

Most of our plate efficiency thinking 
and equations have been developed for 
binary fractionation and for single com- 
ponent absorption. In two-component 
distillation the approach to equilibrium 
efficiency may be expressed in terms of 
one component (e.g. the more volatile) 
and the calculations made with no con- 
cern for the other component since the 
second is always found by difference. 
Likewise, the simple absorbers, the solu- 
bility of the one component is simpler 
to handle in the calculations than would 
be the case for multicomponents. 

In a multicomponent hydrocarbon ab- 
sorber, stripper or fractionator, the plate 
efficiencies of the more volatile compo- 
nents are lower than for the less volatile 
components, This is true because the 
lighter components have a slower rate of 
diffusion than the heavier components. 
lhus the plate efficiency depends upon 
ihe properties of the main body of liquid 
and also upon the properties of the com- 
ponents undergoing phase transfer. 

In analyzing test data on a commer- 
cial absorber, Irvine'* recently found 
that the theoretical plate-component dis- 
tribution calculations had to be made 
with a fewer number of equilibrium 
stages for methane than for butane in 
order to check the observed component 
distribution. In other words, the number 
of theoretical stages were different for 
each component, even though the actual 
plates were the same. This illustrates 
the fact that there is no such thing as the 
number of equilibrium stages or theo- 
retical plates necessary to obtain the 
desired separation. However, the actual 
number of plates is the same for all 
components. 

This suggests making all calculations 
in terms of actual plates, rather than 
theoretical plates, and using a different 
plate efficiency for each component, if 
the latter is necessary. In such a pro- 
cedure the efficiency would take into 
account all factors, such as; entrain- 
ment, flow pattern, and the volatility of 
the various components involved. There- 
fore, it would be an advantage to work 
with actual rather than theoretical 
plates. This involves including in the 
calculations for each plate, efficiency 
factors as measures of the approach to 
equilibrium. Different efficiencies would 
take into acount the different diffusion 
rates of various components. 

None of the existing plate efficiency 
definitions or correlations would be suit- 
able for these purposes. The Murphree 
eficiency was developed primarily for 
binary distillation and employs mol frac- 
tion in its definition. Mol fractions may 
be satisfactory for binary distillation, 
but they are not adequate for multicom- 
ponent systems. Considerable work has 
been done on the determination of Mur- 
phree and overall plate efficiencies for 
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absorbers and fractionators, both by ex- 
perimental and theoretical studies. In 
attempting to use these published corre- 
lations and methods, the designing en- 
gineer is confronted with the questions: 
(a) how should the Murphree efficiency 
be applied? and (b) how can the varia- 
tion in efficiencies for different com- 
pounds in the system be taken into con- 
sideration when working with the overall 
efficiency? At present there seems to be 
no satisfactory answers to these ques- 
tions, It appears that a new definition of 
plate efficiency is needed. It would be 
highly desirable to have a plate efficiency 
that had physical significance as well as 
design convenience. 


PROPOSED NEW DEFINITION OF 
PLATE EFFICIENCY 


In presenting their graphical solution 
for multicomponent distillation, Cope 
and Lewis’ indicated that the plate effi- 
ciency could be included in the graphical 
steps. This would make a complex cal- 
culation method even more awkward. If 
this method were used different plate 
efficiencies would have to be used for 
each component. Another objection to 
this method is the uncertainty as to how 
to draw the operating lines with variable 
mol fraction Murphree efficiencies. 


A convenient definition of plate effi- 
ciency from the process design stand- 
point would be as a multiplier of the 
absorption or stripping factor to give 
corrected factors for actual plates. The 
following relations define such an effi- 
ciency: 

For absorbers and the enriching sec- 
tion of fractionators the efficiency re- 
lationship is: ' 

ORM ws sc we s 

Where: 


A = actual-plate absorption factor 
for use in component distribu- 
tion calculations; 


A = effective absorption factor A,, A, 


or A’) for a theoretical plate; 
and 

Ea = plate efficiency defined by this 
relationship. 


For strippers and the stripping sec- 
tion of fractionators, the efficiency rela- 
tionship is: 

ee 

Where: 


S = actual-plate stripping factor for 
use in component distribution 
calculations; 

S = effective stripping factor (S,, S, 
or S’) for a theoretical plate. 
and; 


E, = plate efficiency defined by this 
relationship. 


The theoretical-plate absorption and 
stripping factors are those evaluated 
from the terminal A and S factors (i.e. 
A,, A, and S,, S,,) with or without the 
gradient and curvature corrections de- 
scribed in Part 16. 


These definitions of plate efficiencies 
should take into account all plate and 
fluid property factors so that the final 
results of solving the absorption, strip- 
ping or fractionation equations would 
give the actual number of plates and also 
consistent component distributions for 
all components. This would involve 
evaluating E, and E, for each compo- 
nent, taking into account: entrainment 
and flow pattern as well as the proper 
ties of the fluids. 

It should be obvious that these absorp- 
tion and stripping factor plate efficien- 
cies do not have the same physical 
meaning as the Murphree or the over- 
all efficiencies. In fact the physical 
meaning of these proposed plates effi- 
ciencies is rather obscure. On the other 
hand they have definite advantages over 
the Murphree or the overall plate eff- 
ciencies in the application to design cal- 
culations. 


FIG. 73, Allowable vapor velocity for bubble plate columns. 
Source: Souders—Brown (32) and Peavy-Baker (22). 
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Numerical values of E, and E, may 
be derived from tests on commercial 
units and correlated. A review of the 
work done along different lines in this 
field will be helpful in this connection. 


PREVIOUS PLATE EFFICIENCY 
EVALUATIONS 


Plate efficiency contributions in the 
technical literature have been of three 
types: (a) evaluation of Murphree effi- 
ciencies and correlation of coefficients; 
(b) evaluation and correlation of over- 
all plate efficiencies; and (c) evaluation 
of film resistances and effects of entrain- 
ment, and flow patterns on plate eff- 
ciency. The literature reference list at 
the end of this installment includes 
articles on these topics. Many of these 
articles (3, 8, 12, 14, 17, 18, 21, 25, 31 
and 34) include test data on commercial 
columns. Other articles (1, 2, 4, 10, 11, 
13, 15, 22, 26, 27, 28, 30 and 33) present 
laboratory data on bubble cap plates. 
Some of the articles (5, 6, 9, 16, 23 and 
29) are devoted to the fundamentals in- 
volved. These published data furnish 
valuable material to work with in de- 
veloping a plate efficiency correlation 
and method of design. Some, but not all, 
of the articles listed will be discussed. 

Walter and Sherwood* studied gas 
absorption in bubble plate columns, 
making some experimental measure- 
ments and calculating the mass transfer 


FIG. 74. Effect of vapor velocity on bubble plate efficiency. 


coefficients. Slot area and effective liquid 
depths were used in calculating the co- 
efficients from the observed data, which 
covered: (a) absorption of CO, and 
NH, by water; (b) desorption of CO, 
from water and aqueous solutions of 
glycerol; (c) absorption of olefins by 
oils; (d) rectification of alcohol; and 
(e) humidification of air. 

Keyes and Byman *° have made a sim- 
ilar study for the ethyl alcohol-water sys- 
tem, which system had been previously 
investigated by Carey, Griswold, Lewis 
and McAdams‘. 

Gunness!? made a series of tests on 
a commercial hydrocarbon rectification 
column and calculated Murphree plate 
efficiencies from the results. The re- 
ported average Murphree liquid plate 
efficiencies for the propanes, butanes, 
pentanes and hexanes fractions decreas- 
ed with decreasing volatility, namely: 
120 per cent for C,, 105 per cent for C,, 
100 per cent for C,, and 90 per cent for 
C,. This trend is in the opposite direc- 
tion to that expected of these compo- 
nents from their relative volatilities. 
These data also show higher efficiencies 
in the stripping section than in the en- 
riching section. When one considers the 
facts that Gunness reported plate eff- 
ciencies, and not local efficiencies, and 
that the effect of the flow pattern on the 
plate efficiency is much greater for the 
more volatile components, it is easy to 


Source: Souders—Brown (32). 
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see how the local efficiencies of these 
four components might increase with 
decreasing volatility while the plate efh- 
ciencies might decrease. More will be 
presented on this topic later. 


In analyzing the performance data to 
obtain Murphree plate efficiencies, Gun- 
ness combined the definition of the Mur- 
phree Efficiency, equation 191, with the 
material balance and equilibrium rela- 
tionship for stepwise calculation. This 
gave a convenient method of calculat- 
ing efficiencies from liquid analyses. 


McGiffin'® also presented test data on 
a gasoline stabilizer, placing emphasis 
on column capacity rather than eff- 
ciency. However, McGiffin’s data is very 
complete including plate details. Both 
the Gunness data and the McGiffin data 
could be used in developing a new plate 
efficiency correlation. 


Other hydrocarbon column test data 
are presented by: Brown, Souders, Ny- 
land and Hesler*; Drickamer and Brad- 
ford®; Lewis and Wilde’*; O’Connell?'; 
Ragatz, Nyland, Souders and Brown**; 
and Singer, Wilson and Brown*!. Two 
of these references (8 and 21) present 
correlations of overall plate efficiencies. 
These will be discussed later. 


EFFECT OF ENTRAINMENT 


Two graphs on vapor velocity and en- 
trainment have been developed from 
information given in the literature (22 


FIG. 75. Effect of liquid—vapor flow patterns on bubble 


plate efficiency. 


Source: Lewis (16). 
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Effect of vapor velocity on plate efficiency. 
Souders-Brown derivation from entertain- 
ment considerations. 

Readings from this chart to be used as cor- 
rections for vapor velocities. 
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FIG. 77. Average overall plate efficiency vs feed stock viscosity. 


LBS./SQ. IN. (ON LOG SCALE) 
FIG. 76. Average overall plate efficiency vs vapor pressure 


of stock in column. 


Source: R. C. Gunness, Private Communication 1938. 


and 32). These charts are Figs. 73 and 
74, which are included for reference 
purposes only to show how the effect of 
entrainment may be considered in esti- 
mating the plate efficiency. A more 
thorough study of this subject is indi- 
cated, All the information given in the 
various references on this phase of the 
subject should be taken into considera- 
tion in such a study. 

Fig. 73 is a plot of the allowable vapor 
velocity for bubble plate columns as a 
function of the plate spacing, the liquid 
seal on the bubble cap, the type of serv- 


ice, and the densities of the vapor and 
liquid phases at the tower conditions. 
This allowable vapor velocity is based on 
given amount of entrainment, which may 
be considered as optimum for correct 
operations. This chart was based upon 
published works of Souders and Brown®2, 
Peavy and Baker? and other miscel- 
laneous information. It is not intended 
that this chart should be considered as a 
final development, but as only an indi- 
cation of the relative effects of the vari- 
ables involved. This graph might be used 
in preliminary sizing of towers. It may 


FIG, 78. Comparison of Drickamer-Bradford and 
Gunness average overall plate efficiency correlations. 
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also be used with Fig. 74 in estimating 
the effect of vapor velocity on plate 
efficiency. 

Fig. 74 shows the effect of vapor veloc- 
ity on plate efficiency. This graph is a 
replot of the Souders and Brown*? deri- 
vation from entrainment considerations. 
As can be seen Fig. 74 gives the correc- 
tion for the plate efficiency as a function 
of the L/V ratio and the ratio of actual 
to allowable vapor velocities. Colburn® 
presented a graph similar to Fig. 74. 


EFFECT OF FLOW PATTERN 


Commercial bubble plates operate in 
such a way that the liquid is of changing 
composition as it flows across the plate. 
Sometimes the vapor is well mixed and 
of uniform composition, but not usually. 
Thus, the vapor is contacting a changing 
liquid, which enters a plate at one com- 
position and leaves at another. These 
flow patterns were illustrated and dis- 
cussed in Part 17, where the effects of 
liquid gradients on pressure drop, etc., 
were brought out. We are now interested 
in the effects of these flow patterns upon 
plate efficiency. 


W. K. Lewis, Jr.1® analyzed the effects 
of liquid and vapor flow patterns on the 
plate efficiencies of a binary system and 
showed the relative efficiency of a plate 
as compared with the local efficiency. 
This work was done using the Murphree 
efficiency and assuming a straight equi- 
librium line for the region being con- 
sidered. From these results Fig. 75 has 
been prepared to show the effects of the 
K/VL factor, the flow pattern, and the 
local efficiency on the plate efficiency. 
The four different flow patterns used in 


preparing ‘Fig. 75 may be visualized 
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GROVE SEPARATOR OIL VALVES 
LAST 4 to 6 TIMES LONGER 


than conventional Stellite Faced Valves 


CHECK THESE POINTS 
OF SUPERIORITY 


"No Seep—No Leak 
JUST SET IT—AND FORGET IT «Positive Shut-Of 


Grove Separator Oil Valves cut maintenance and replacement » Automatic Pressure 

costs to the bone. On throttling operation with continuous Actuated 

discharge Grove Model 898 Oil Valves have proved vastly e No Metallic Moving Parts 
superior to any other type valve available. Employing the . ‘ 
Grove FLEXFLO pressure-balanced principle of operation Resists Sand-Cutting and 
with a closed actuating system which is sealed off from line Wire-Drawing 

fluid, Grove Valves continue to operate efficiently after e Never Fails to Open 
months of constant or intermittent use. They are entirely 
self-compensating for wear, handling even the most gritty 
and abrasive fluids. In the interests.of time and cost-saving 
economy, get the full facts today—wire, write or call your 
nearest Grove engineer. 


e Handles Pressures Up to 
10004 and Temperatures 
Up to 150°F 


GROVE REGULATOR COMPANY 
65th & Hollis Street Oakland 8, Calif. wis A GROVE 
Factory Branches: 3608 Navigation Blvd., Houston, Texas; 1930 W. Olympic Bivd., Los Angeles 6, Calif. —IT’S GOT TO BE GOOD 
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FIG. 79. Plot showing effects of capacity and flow 


pattern variables on average overall plate efficiency. 


more clearly by reference to Fig. 63 in 
Part 17. It should be pointed out that 
the local efficiencies used in the para- 
meter of Fig. 75 are the Murphree local 
efficiencies uncorrected for the flow pat- 
tern or for entrainment. The local effi- 
ciencies reflect only the characteristics 
of the fluid. In using a chart of this kind 
it is necessary to estimate the local eff- 
ciency in applying Fig. 75. A further 
correction can be made by using Fig. 
73 and 74. 


With reference to Fig. 75, it should be 
pointed out that only the relationship 
between local and plate efficiencies are 
given. Fig. 75 does not give values of 
local efficiency. Another point to bear in 
mind is that observed Murphree plate 
efficiencies such as those presented by 
Gunness"® include the effect of flow pat- 
tern, which would have to be “backed- 
out” in order to obtain true local eff- 
clrencies, 


EFFECTS: OF VOLATILITY AND 
VISCOSITY 


The effects of volatility and viscosity 
on the overall efficiency of bubble plate 
columns are shown on Fig. 76, 77, 78, 
79, and 80. The efficiencies shown in 
these plots are termed average or over- 
all as they include all effects. 


Fig. 76 is an approximation drawn by 
(unness, from whom the writer obtained 
it in 1938. This is a convenient graph to 
use. For fractionators the vapor pressure 
of the stock in the column is equal to the 
total pressure. For an absorber or strip- 
per, on the other hand, the vapor pres- 
sure of the solvent oil is very much lower 
than the tower pressure, giving a low 
plate efficiency for the latter. 


Drickamer and Bradford® developed a 
plate efficiency correlation from test data 
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on 54 refinery fractionators plus test 
data on 30 commercial columns from the 
literature. This correlation, which gave 
plate efficiency as a function of viscosity, 
is reproduced in Fig. 77. For hydrocar- 
bons the viscosity and the vapor pres- 
sure, at the same temperature, are ap- 
proximately related. By means of this 
relationship the Gunness curve in Fig. 
76 is converted to a modified Drickamer- 
Bradford plot, Fig. 78. In Fig. 78 the 
plate efficiency scale is made logarith- 
micmic to permit extrapolating between 
the converted Gunness curve and the 
Drickamer-Bradford curve. The differ- 
ence is probably due to the conversion 
from vapor pressures to viscosities. 


In Fig. 79 the Drickamer-Bradfor:| 
curve is shown with arrows indicating 
the directions of the effects of entrain. 
ment and flow pattern. The magnitude of 
these effects in the data used by these 
authors in constructing the plot is not 
known. It is clear that any plate efii- 
ciency correlation would be more valu- 
able if all of these effects were sorted out. 


Using all data available in the litera- 
ture plus some additional new data. 
O’Connell*! developed correlations for 
the overall plate efficiency. Fig. 80 is a 
replot of O’Connell’s plate efficiency cor- 
relations for fractionators and absorbers. 
In replotting these correlations, the fol- 
lowing changes were made in the origi- 
nals: (a) logarithmic scale was used 
for the efficiencies; (b) the abscissa for 
the absorber efficiency correlation was 
changed to make it more consistent with 
the scale used for fractionators; and (c) 
both curves were plotted together to 
illustrate their similar slopes and curva- 
ture. 


Concerning the abscissa scale for the 
absorber efficiency, O’Connell used 
HP/M,calling H the Henry’s Law con- 
stant. This is the same inverted Henry’s 
law constant used by Walter & Sher- 
wood. The original statement of Henry’s 
Law defines H as shown in Fig. 80. In 
this way H is proportional to K, the va- 
por liquid equilibrium ratio, as shown 
in the lower scale of Fig. 80. O’Connell’s 
abscissa was inverted in replotting so as 
to have viscosity in the numerator and 
thereby be consistent with the fraction- 
ator correlation. The absorber correla- 
tion ordinates were computed by O’Con- 
nell from the terms K, M, y» and p as 
shown in Fig. 80. Having the Hy/p 
scale makes the correlation applicable 
for some gases where H and not K is 
known. 


O’Connell shows that his correlations 


are more accurate than those of Drick- 
amer and Bradford, as judged by the 


FIG. 80. Average overall plate efficiencies for fractionators and absorb- 
ers as functions of viscosity and relative volatility (or solubility). 


Source: O’Connell (21). 
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fact that the points did not scatter as 
widely. This is to be expected since 
O’Connell used two characterizing vari- 
ables, liquid viscosity and solute vola- 
tility. 

By introducing volatility, O’Connell 
makes it possible to compute a different 
efficiency for each component. From Fig. 
80 it can be seen that the lighter, more 
volatile, components would have lower 
plate efficiencies than the less volatile 
components. Although Fig. 80 could be 
used in this manner, it might not be 
justified because of the fact that Fig. 
80 was constructed from average overall 
efficiencies, probably evaluated for the 
key components only. 

There is a significant difference be- 
tween the O’Connell curves for frac- 
tionators and absorbers. Relative vola- 
tility, a, is used in the fractionator plate 
eficiency correlation, while the direct 
volatility is used for absorbers. It might 
be possible to combine these two curves 
into one master correlation by using the 
vapor-liquid equilibrium ratio, K, in 
both. 


CONCLUSIONS 

There is considerable room for im- 
provement in plate efficiency “know- 
how.” It appears that it would be pref- 
erable to have one correlation for the 
basic local or point efficiencies as a func- 
tion of the physical properties of the 
fluids and to have other correlations to 
give corrections to this basic efficiency 
for the entrainment, flow rates, and flow 
patterns. Overall plate efficiencies may 
then be estimated by combining the read- 
ings from these different correlations. 
This procedure could be followed for 
Murphree efficiency, plate ratio effi- 
ciency or the absorption factor efficiency 
suggested in this paper. It should be 
clearly understood that the charts pre- 
sented here are for reference only and 
to indicate how the desired correlations 
may be developd by analyzing perform- 
ance data and evaluating the different 
effects on the plate efficiency. 


The information for developing corre- 
lations must be obtained by analyzing 
plant performance data in an intelligent 
manner, developing correlations that 
will be consistent throughout. This 
means using the same phase equilibrium 
and enthalpy data and the same theo- 
retical calculation method in analyzing 
the performance data that are to be used 
in applying: the results in design calcu- 
lations. For this reason it would be de- 
sirable to standardize component distri- 
bution calculation method and phase 
equilibria data so that further work by 
different investigators on the calculation 
of plate efficiencies will be consistent. 


_It is of interest to consider the rela- 
tive amounts of the theoretical and ex- 
perimental work that go into developing 
process design tools. Except for non- 
ideal mixtures, the calculations for de- 
termining the number of equilibrium 
stages, reflux ratio and component dis- 
tributions may be made entirely with 
theoretical methods, no experimental 
data being necessary. On the other hand. 
determining the number of actual plates 
requires knowing or estimating how 


Refiners to Meet 

The annual meeting of the 
Western Petroleum Refiners Asso- 
ciation will be held at the Plaza 
Hotel, San Antonio, Texas, March 
28, 29, and 30. 


closely equilibrium will be approached 
for any given conditions, which can only 
be found experimentally. Approach to 
equilibrium, or plate efficiency, will de- 
pend upon the design of the bubble plate 
contacting device and upon the physical 
properties of the fluid or the components 
thereof. 


Bubble plate efficiencies may be meas- 
ured by isolated tests on single plates or 
by analyzing overall test data from an 
entire column. Both of these methods 
require fundamental phase equilibria 
data for the system involved in order to 
calculate the equilibrium case. In addi- 
tion the second method requires the use 
of an equilibrium stage calculation 
method because it is necessary to find the 
number of theoretical plates equivalent 
to the actual plates required for the 
separation. The first method gives a local 
efficiency, while the second method gives 
an overall efficiency. 


Since most bubble plate efficiencies 
available have been obtained by analyz- 
ing operating commercial columns, the 
numerical values of these approach-to- 
equilibrium factors are linked to the cal- 
culation method and fundamental equi- 
librium data used in deriving them from 
experimental data. Thus these three 
process design tools are related: (a) 
vapor-liquid phase equilibria data, (b) 
theoretical plate calculation procedure, 
and (c) plate efficiency or approach-to- 
equilibrium factor. Because of this re- 
lationship, the inaccuracies of the funda- 
mental equilibrium data or the theoreti- 
cal calculation method would all be 
thrown into the derived plate efficiencies. 


It might appear that the application 
of bubble plate efficiency correlations de- 
rived in this way with the same equi- 
librium data and calculation method 
used in deriving the efficiencies would 
give satisfactory design results. This 
might not be the case because faulty 
equilibrium data or mistakes in the theo- 
retical calculations will give erroneous 
plate efficiency correlations which may 
be applied later with accurate K data or 
to precise calculations. 
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NEWS 


Co-op. Buys Refinery 


The 2000-bbl refinery owned by 
Carter Oil Company at Newcastle, 
Wyoming, has been sold to the Co- 
operative Refinery Association of 
Kansas City, Howard A. Cowden, 
association president, announced re- 
cently. The consideration is not men- 
tioned. The plant’s facilities include 
2900 bbl per day of thermal cracking 
capacity, a tank farm, about 50 acres 
of land and considerable quantities of 
refined products and products in proc- 


ess of refining. The new owners will * 


take charge of the plant as of Decem- 
ber 31, 1948. Thirty-three employes 
of the plant will be offered jobs under 
the new management. 

This plant becomes the fifth to be 
acquired by this coonerative, with a 
total refining capacity of approxi- 
mately 35,000 bbl of crude per day, 
all of it in the west and southwest. The 
other plants are the old National Re- 
fining plant at Coffeyville, Kansas, 
which has the only lubricating oil re- 
fining unit in Kansas, and where 
$900,000 will be spent during 1949 in 
modernizing and activating an alkyla- 
tion unit, idle since the end of ‘the 
“fighting war” in 1945; Phillipsburg, 
Kansas: Scott’s Bluff, Nebraska, and 
a third interest in the 20,000-bbl plant 
at McPherson, Kansas. old Globe Oil 
and Refining plant. This Coop now 
produces 58 ner cent of its crude oil re- 
quirements, Cowden stated. 


NGAA Announces Program 


\ cooperative program of compar- 
ative analysis of series of samples of 
liquid hydrocarbons is being spon- 
sored by the Natural Gasoline Asso- 
ciation of America, NGAA president 
C. R. Williams announces. No. 1 in a 
series of three samnvles will be dis- 
tributed soon to 41 oil companies and 
three commercial laboratories and 
these units will use their low tempera- 
ture fractional analysis equipment to 
determine the composition of each 
sample as it is distributed. The sam- 
ples have been made up by Phillips 
Petroleum Company’s Special Prod- 
ucts Department and their exact com- 
position is known. Code numbers will 
be used to identify the samples, none 
of which will be known to the testing 
laboratory personnel. The samples 
will be coded and distributed by 
NGAA secretary Wm. F. Lowe and 
each laboratory will report the results 
of its aralysis to him. After all have 
reported the unidentified results from 
each laboratory will be circulated so 
that each group may know how its 
results compare with others obtained. 
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*- Swinging the ‘‘Cap"’ atop the Gulf's Huge vacuum tower at Port Arthur, Texas. 


Gulf’s Port Arthur Expansion Program Completed 


Gulf Oil Corporation has completed 
its $19,000,000 expansion and mod- 
ernization program at its Port Arthur 
(Texas) refinery. The new construc- 
tion includes a desulphurization unit, 
polyform unit, 3 atmospheric-vacuum 
topping stills, and additional docking 
facilities. When and if desired the new 
units can be operated under the great- 
ly increased flexibility to raise the 
plant’s capacity by 66,000 bbl per day. 


Desulphurization and polyform ca- 
pacity will be employed at present to 
improve the quality of straight run 
gasoline, naphthas, and light fractions. 
Two atmospheric-vacuum stills will be 
used to replace older shell stills, the 
third one adding crude topping ca- 
pacity. With the new extended docks 
the harbor can berth and service six of 
the largest ocean-going tankers simul- 
taneously. 


Jefferson Chemical May Build Research Plant at Austin 


Jefferson Chemical Company, joint- 
ly owned subsidiary of The Texas 
Company and American Cyanamid 
Company, is carrying out plans to 
establish its consolidated research and 
development facilities on a 7-acre 
tract of land in the northern suburbs 
of Austin, Texas, P. M. Dinkins, Jeffer- 
son president announces. 

This research work is now being 
carried out near Port Arthur, Texas, 
in conjunction with the company’s 
manufacturing plant there, where it is 
producing ethylene oxide, ethylene 
glycol, ethylene dichloride as chem- 
ical intermediates. The unit will staff 
some 65 people, it is understood ; plans 


are being studied to convert existing 
buildings to laboratory use. The entire 
tract occupies 69 acres just within the 
city limits of Austin. 

Choice of the Austin site was made 
because of the extensive library and 
educational facilities of the University 
of Texas, the main body of which is 
established at Austin; the University 
now is reported to have more than 
16,000 regular students in attendance, 
and its scientific library and labora- 
tory facilities are among the best in 
the country, it is stated. The study and 
plans are under the direction of Max 
Neuhaus, manager of the company’s 
research and technical department. 
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Revisions of a dozen standard and 
tentative standard test methods and 
specifications have been developed by 
the American Society for Testing Ma- 
terials Committee D-2, on Petroleum 
Products & Lubricants. Copies of these 
revised methods may be obtained from 
the headquarters of the society at 1916 
Race Street, Philadelphia 3, Pennsyl- 
vania in separate form at 25 cents 
each. 

The list of revisions is a follows: 

New Tentative 

Method of: Drop Test for Cylin- 
drical Shipping Containers (D997— 
\8T). 

Revision of Standard and 
Reversion to Tentative 

Method of: Test for Saponification 
Number of Petroleum Products by 
Color-Indicator Titration (D94—45). 

Revision of Tentatives 


Diesel Fuel Oils (D975—48T). 


ASTM Revises Standard Test Methods and Specifications 





Thermometers (E1—47T). 

Methods of test for: 

Knock Characteristics of Aviation 
Fuels by the Aviation Method (D614 
—47T). 

Ignition Quality of Diesel Fuels by 
the Centane Method (D613—47T). 

Sulfur in Lubricating Oils Contain- 
ing Additives and in Additive Concen- 
trates by Bomb Method (D894—46T. 

Knock Characteristics of Motor 
Fuels by the Research Method 
(D908—47T ) . 

Knock Characteristics of Aviation 
Fuels bythe Supercharge Method 
(D909—47T). 

Interfacial Tension of Oil Against 
Water by the Ring Method (D971— 
18ST). 

Withdrawal of Tentative 

Specifications for: Sampling Petro- 
leum and Petroleum Products 


(D270—33). 


New Synthetic Alcohol Plant Operating 


The first commercial production of 
iso-octyl alcohol is under way at the 
new unit of Esso Standard Oil Com- 
Pany at Baton Rouge, Louisiana. The 
process involves the reaction of a “se- 
lected gasoline fraction” with carbon 
monoxide and hydrogen, presumably 
a type of “synthesis gas” or water gas. 
at pressures up to 3000 psig in the 
presence of a special catalyst, an adap- 





tation of the so-called Oxo process. It 
was developed by Standard Oil Devel- 
opment Company. The company is 
considering now the conversion of an 
old hydrogenation plant to the pro- 
duction of the alcohol by this process, 
at Baton Rouge: the process is said to 
he flexible and to produce at will other 
chemicals. Iso-octyl alcohol is used 
especially in compounding plastics. 





Esso's Baton Rouge synthetic alcohol unit 
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Ceramic Coatings for 
Jet Engine Parts 

A development which may mean a 
tremendous advantage in the design 
of turbo-jets, pulse-jets, ram-jets, 
rockets and other super power plants 
operated at ultra-high temperatures is 
that of the discovery of metals-and- 
coatings combinations which may en- 
able the designer to build engines 
which stand up. under the terrific 
punishment meted out to them in 
present-day operations. This work has 
been carried out so far at the National 
Bureau of Standards under sponsor- 
ship of the National Advisory Com- 
mittee for Aeronautics. Molybdenum 
metal with a ceramics coating has 
shown the best results to date. 

Most heat-resistant alloys melt at 
2400-2600 F and of those melting well 
above that point scarcity and cost 
make their use prohibitive. Molyb- 
denum is one of the few metals with 
high enough melting point, and which 
is found in great enough quantities to 
make its investigation worthwhile; 
therefore the high temperature work 
has been carried out with molyb- 
denum. One ceramic coating for ex- 
ample was made of a base coat of a 
low-expansion frit with 20 per cent 
zirconia, a cover coat of 95 per cent 
zirconia and.a seal coat of a thin layer 
of the base coat material. This was 
dipped or sprayed on, dried and baked 
at 2150 F. 

Subjected to severe tests, the coated 
molybdenum specimens showed no 
thickness decrease in 70 hr heating in 
air at 1650 F. Uncoated specimens 
showed 0.02-in. thickness reduction in 
1%,-hr at the same conditions. At sur- 
face temperatures of 2600 F or higher. 
only short-life protection was obtained 
but oxidation was retarded long 
enough to indicate usefulness for ex- 
treme high temperature operations 
which continue for only a short time. 
For coating the Pitot tubes in the 
nozzle end of ram-jet engines for 
pilotless aircraft, which operate at 
3000 F, are expendable and need last 
only about five minutes, cermaic 
coating offers a practicable solution. 
Further details are available in NACA 
Technical Note 1626, 1724 F. Street 
N.W., Washington 25, D. C. 


Arabian-American to Move 


A long-term lease on the new 21 
story air conditioned office building 
being completed soon at 505 Park Ave- 
nue, New York City, Cross and Brown. 
rental agents, announce. Aramco will 
have all the building above the ground 
floor. The building is on the corner of 
59th Street and Park Avenue. It is be- 
ing built by Uris Brothers, who are 
also planning two other new office 
buildings in this section of New York. 
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Carter Sells Lovell, Wyoming, 
Refinery to Husky 


Sale of the Lovell, Wyoming, refin- 
ery, of 2000 bbl per day capacity 
to Husty Refining Company is an- 
nounced by Carter Oil Company, 
Standard of New Jersey subsidiary. 
Carter bought the plan in 1944 and 
operated it to supply its Rocky Moun- 
tain area customers. Carter’s new 20,- 
000-bbl refinery building at Billings, 
Montana, will supply all the company’s 
needs in the mountain area, company 
officials stated. Husky operates a 5000- 
bbl refinery at Cody, Wyoming, and 
another of 5000-bbl capacity at Lloyd- 
minster, Saskatchewan, Canada. Price 
paid for the refinery is not disclosed. 


Aviation Gasoline Survey 


\viation gasoline survey for 1948, 
by the U. S. Bureau of Mines, has 
been completed, as of July, 1948 
and its results are shown in Report of 
Investigations No. 4435, “Survey of 
Commercial Aviation-Gasoline Char- 
acteristics, July, 1948, Production,” 
which can be obtained by writing to 
the Publications Distribution Section, 
Bureau of Mines, 4800 Forbes Street, 
Pittsburgh 13, Pennsylvania. 

The report includes octane ratings 





and other data on 66 aviation fuels, 
marketed during 1948 by 16 manufac- 
turing companies in the United States, 
including 19 samples of grade 80 avia- 
tion fuel; 17 samples of 91/98; 22 
samples of 100/130 grade, and 8 sam- 
ples of 115/145 grade. The report was 
made in collaboration with the Coordi- 
nating Research Council, Inc. 

N. H. Angell, Standard Oil Com- 
pany of California, was elected presi- 
cent and chairman of the executive 
committee of The Asphalt Institute at 
the meeting of the Board of Directors 
of that Institute in New York City 
December 1. Five divisional vice pres- 
idents were elected as follows: Atlan- 
tic-Gulf Division, Sidney Goldin, Shell 
Oil Company, Inc. ; Ohio-Great Lakes, 
D. H. Jenks, Jr., Ashland Oil & Refin- 
ing Company; Mid-West, E. E. Scho- 
ler, Shell Oil Company, Inc., St. Louis; 
Southwest, O. D. Bridges, and Pacific 
Coast, W. L. Spencer, Union Oil Com- 
pany of California. 

Reelected to be general manager- 
chief engineer was Bernard E. Gray; 
Herbert Spencer as Institute secretary ; 
George R. Christie, Socony-Vacuum 
Oil Company, Inc., was elected treas- 
urer, and John N. Smith, also of 
Socony-Vacuum was made assistant 
treasurer. 


Stanolind to Make Sulphur 
At Elk Basin Plant 


The large natural gasoline plant 
building at the Elk Basin, Wyoming 
field by Stanolind Oil and Gas Com- 
pany, in cooperation with Continental 
Oil Company; Carter Oil Company; 
Ohio Oil Company; and Mackinnie 
Oil and Drilling Company was more 
than half completed on December 1, 
according to advices received, and will 
be in operation by April, 1949, it is 
expected. Stone and Webster of Boston 
are the princival contractors. The 
plant will produce 17,000 gal of nat- 
ural gasoline per day, 39,000 gal of 
butane and propane for liquefied pe- 
troleum gas and for other uses. Since 
the raw gas contains about 20 per cent 
hydrogen sulphide, this will be ex- 
tracted and oxidized to molecular 
sulphur; more than 70 long tons of 
sulphur per day will be produced 
from the 12,000,000 cu ft of gas proc- 
essed per day. Stripped gas will be 
returned to the producing horizon to 
aid in improving production. Since 
the amount available will not be suff- 
cient to give the desired results, some 
gas will be burned with air, the result- 
ing combustion gases, probably 10 
times the volume of the original gas, 
will be returned to formation. 
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NEWS 


McCarthy Opens Plant 


McCarthy Chemical Company 
started operations in its Winnie, Texas 
plant for the manufacture of petro- 
leum chemicals, utilizing stripped gas 
from wells in the Stowell and Jackson 
Pasture fields, wells controlled by the 
McCarthy interests. This plant expects 
to consume up to 100,000,000 cu ft 
of dry gas which will be processed for 
natural gasoline and liquefied petro- 
leum gases-—propane and butane and 
their mixtures—prior to being con- 
verted in the new plant. Unconsumed 
gas will be sold as fuel to existing gas 
lines supplying municipal and other 
public markets. The plant will make 
formaldehyde, acetaldehyde, oxidation 
products of methane and ethane, as 
well as methanol, so-called methyl or 
“wood” alcohol, which are used widely 
as intermediates in the production of 
many different types of chemicals. 
Hugh Neal is head of the new plant. 


DuPont Plans New 
Chemical Plant 


Planning a new Gulf Coast Chemical 
plant near Victoria, Texas, is the latest 
development in the duPont Company 
as it affects the coastal chemical expan- 
sion. DuPont’s ammonia department 
has completed a survey and prelimi- 
nary study of a site for a new plant to 
make nylon intermediates, has pur- 
chased one tract of land and has option 
on another tract of 1700 acres, E. D. 
Ries, general manager of the ammonia 
department announced. The company 
expects to start preparation of the site, 


and detailed engineering plans early in 
1949, Ries said. 


Haifa Refinery to Use 
lraq Crude 


Reports say that an agreement is 
possible between the owners of the 
Haifa refinery and Iraq authorities 
whereby the plant may resume opera- 
tions, processing Iraq oil piped to the 
plant by Iraq Petroleum Corporation. 
In May, 1948, at the outbreak of the 
Palestine war, the plant was shut 
down, has*been idle ever since. Iraq’s 
rulers have decreed earlier that no oil 
will ever be permitted to reach Jewish 
Haifa. The new 24-in. pipe line from 
Kirkuk can be put into operation in a 
month, officials say, since only a few 
miles of pipe need be laid to connect 
it with the Haifa terminal. The Iraqs 
say they are willing to permit resump- 
tion of oil delivery if the oil is loaded 
directly on tankers at Haifa, and not 
refined there. 


Urge Synthetic Fuel 
Commercial Plants 


Construction and operation of 
plants for the synthesis of 14% to 2,- 
000,000 bbl of fuels daily is again 
urged on the American government 
and people by W. C. Schroeder, chief 
of the Office of Synthetic Fuels, in a 
paper before the annual meeting of 
the American Society of Mechanical 
Engineers in New York City early in 
December. This addition to our hydro- 
carbon fuel supply to meet civilian 
needs of the present and future, 
Schroeder indicated, who stressed the 
unwisdom of depending on foreign oil 
sources in time of emergency. 

“Synthetic fuels can fill the gap be- 
tween anticipated demand and sup- 
ply,” Schroeder stated, “but only if 
immediate steps are taken to establish 
commercial plants.” He urged the con- 
struction and operation “by private 
industry, with financial assistance if 
necessary” of at least three prototype 
plants “for which data already are 
available to permit an immediate start 
on design work” for these units. 


Gulf Develops 
New Roach Killer 


Development of a new insecticide 
for eliminating cockroaches is an- 
nounced by Gulf Oil Corporation. The 
new product, perfected by Gulf Re- 
search and Development Corporation, 
contains three principles which attack 
roaches, including chlordane, a deriva- 
tive of a petroleum waste product not 
yet identified to the public, and will 
give protection against these insects 
for as long as six months after it is 
sprayed on surfaces. It will be mar- 
keted under the trade name “Gulf- 
spray Roach and Ant Killer.” 





Expanding Plant Capacities 


Expansion of the capacities of its 
three refineries, at Edmonton, Regina 
and Calgary has been announced by H. 
H. Hewetson, Imperial Oil president. 
The Edmonton plant has been ex- 
panded to more than 6000 bbl per day 
and by mid-1949 will be handling 
11,000 bbl per day, Hewetson said. 
This is the unit which was transferred 
bodily from the Canol Project site at 
White Horse, following its purchase 
from the U. S. Government recently. 
By bottle-neck elimination the Regina 
plant s throughput has been increased 
from 10,000 bbl to 15,000 bbl per day. 
Calgary is running at capacity, of 
9500 bbl per day. Crude and other de- 
velopments around Edmonton indicate 
need for additional refining capacity 
in that area, and Hewetson expressed 
the hope that other refining interests 
would build new capacity within the 
near future. 

An absorption and repressuring 
plant is needed critically for the Leduc 
Field gas, Imperial’s president said. 
Such plant should handle 24,000,000 
cu ft of gas per day, returning the 
stripped gas to the formation to boost 
recovery of crude. Effort is being made 
to induce other interests to build the 
plant ; if unsuccessful in this, Imperial 
will go ahead with the construction, 
which will produce 21,000 gal of nat- 
ural gasoline per day, and will cost an 
estimated $6,500,000. Temporary 
equipment is being installed to carry 
out repressuring operations, and an 
extensive gas-gathering system is 
under construction. Plans are also 
under way to build at $35,000,000 pipe 
line from Leduc to Regina to carry 
eventually 100,000 bbl per day of 
crude. 
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New research laboratory of Pan American Refining Corporation as seen in 
the engineer's drawing. There will be a new administration building and a com- 
pletely rebuilt and enlarged laboratory at the company’s plant in Texas City, 
Texas. The plant also includes the first commercial Hydroformer ever built and 
the largest thermal cracking unit in the world. Pan American Refining is a sub- 
sidiary of Pan American Petroleum and Transport Company. 
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Gulf to Spend $100 Million 
At Philadelphia Refinery 


Looking to the refining of near east 
as well as other crudes, Gulf Oil Cor- 
poration is planning to spend from 
$40,000,000 to an eventual $100,000,- 
000 on its Philadelphia refinery, says 
R. E. Garrett, division sales manager 
for the company. A tract of 36 acres 
along Darby Creek southwest of the 
city has been acquired and facilities 
for increasing the refinery’s output by 
10,000 bbl per day are already under 
construction. 

Philadelphia will be the main port 
of entry for middle eastern crudes, in- 
luding that from Kuwait and else- 
where, fields now being developed 
jointly by Gulf and Anglo-Iranian Oil 
Company, the English company. Gulf 
is building a fleet of $6,000,000 tank- 
ers of 28,000 tons each, two of which 
are under construction at Chester, 
Pennsylvania, by Sun Shipbuilding 


Corporation. 


Army Reserve Units 
For Sun Refinery 

Interest of Sun Oil Company and 
its employes in the Army Reserve is 
shown by the activation of two more 
Reserve units at the company’s Marcus 
Hook refinery, making a total of three 
ictive units now organized. Four more 
units will be added shortly, the an- 
nouncement states. These units will 
meet twice monthly to take specialized 
training for active service in time of 
war. 

Col. J. B. Carroll relayed orders to 
(apts. Andrew S. Elko and Oscar Stev- 
ens, commanders respectively of the 
7Ulst Engineers Petroleum Distribu- 
tion Company and of the 942nd Quar- 
termaster Petroleum Products Labo- 
iatory. Col. William D. Mason of the 
Civil Air Patrol and director of Indus- 
trial Relations of the Sun Company 
pointed out to the reservists that the 
factors of time and space which here- 
tofore have protected this country now 
have practically disappeared. 
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ACS Awards Announced 

Two $1000 prize awards have been 
announced by the American Chem- 
ical Society, administrator for the 
awards, in petroleum chemistry and 
the chemistry of flavor and perfume 
oils. The petroleum award and prize 
is founded by Precision Scientific 
Company, and will be known as the 
“Precision Scientific Company Award 
in Petroleum Chemistry.” 

Its purpose is to stimulate and en- 
courage research in petroleum chem- 
istry in the U. S. and Canada. The 
nominee must be a citizen of the United 
States or of Canada who shall not 
have passed his 40th birthday anni- 
versary on April 30 of the year in 
which the award is made. His contribu- 
tion must be outstanding research eith- 
er in petroleum chemistry or in some 
fundamental ‘science that contributes 
directly to a knowledge of petroleum 
and its products. Nomination for the 
prize must be made for 1949 before 
January 1 to Alden H. Emery, execu- 
tive secretary of the ACS, 1155 16th 
Street, NW, Washington, D. C. 


Report on Fluorine Corrosion 
A technical report on corrosion 
properties of fluorine is being supplied 
to those interested by International 
Nickel Company, Inc., from 67 West 
11 Street, New York City. It discusses 
high temperature attack on metals by 
fluorine and hydrogen fluoride (hydro- 
fluoric acid) and the resistance shown 


to this corrosive action by various 
nickel alloys. 


Test Runs on New 
Shale Plant Unit 


Solutions of the problems attendant 
on conversion of oil shale to liquid 
fuels of commercial quality and quan- 
tity are much nearer as the results of a 
recent test run on a new unit at the 
U.S. Bureau of Mines oil shale demon- 
stration plant at Rifle, Colorado, says 
James Boyd, Bureau director. This 
continuous-type retort, for producing 
oil from the shale in liquid form and 
capacitied at 25 tons of shale per day, 
has yielded higher quantities of shale 
oil than are indicated by the Fischer 
assay (analytical) résults, operating 
on 30-gal-per-ton shale, Boyd stated. 
Spent shale showed no oil remaining 
after passing through the retort, indi- 
cating its complete removal during the 
routine run. 

In the process the small-size pieces 
of broken shale are heated by a trans- 
verse current of gas produced during 
the process, the shale moving down- 
ward between two sets of louvers, the 
hot gases passing horizontally through 
the moving shale column; the vapors 
are condensed outside the retort, and 
spent shale is removed from its bottom. 


THE PETROLEUM ENGINEER, January, 1949 





France Expands Refining 
Capacity Rapidly 

Expanding its refining facilities « 
a rate much faster than oil men had 
anticipated, the capacity for produc. 
tion of refined products in France is 
nearly 200,000 bbl per day, accordiiig 


to information received from Paris. 


Starting from 162,000 bbl in 1928, 
and most of that wrecked during thie 
war, France had expected to reach 
200,000 bbl per day in 1951. The gov- 
ernment now has a goal of 375,000 bbl 
per day to be attained by 1952-3. 
Little attention has been paid to iim- 
proving quality of products, the in- 
crease of quantity being the main pur- 
pose. Gasoline is being held to about 
65 octane number, the lowest rating on 
the continent it is understood. French 
motorists will receive in 1953 25 per 
cent less gasoline than they did in 
1938, according to present plans; the 
remainder of the production will be 
used for agricultural, industrial and 
commercial purposes, it is stated. 





Thomas J. Lingle 


In Charge of Plant 


Thomas J. Lingle was appointed 
western division manager in charge 
of manufacturing operations at the 
new Fontana, California, plant of 
Taylor Forge & Pipe Works, Chicago. 
He also will direct West Coast sales. 

Lingle formerly was associated with 
C. F. Braun Company of Alhambra. 
California, engineers, manufacturers 
and constructors of oil refineries and 
chemical plants, and since 1946 op- 
erated his own valve and fittings busi- 
ness in Alhambra. 

The Fontana plant of Taylor Forge 
already has begun production of spiral 
pipe, and forging operations will be- 
gin soon. 
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Lead Melting Furnace 


Convenient pouring of replacement 
lead hammers, used in normal safety 
practice, is accomplished quickly. by 
melting scrap lead in a convenient gas 
fired furnace outside the machine and 
welding shop. The furnace is made by 
shaping a lead container of 12-inch 
pipe fitted with a heavy lid. This con- 





tainer is welded into the furnace jacket 
which has skirts long enough to pre- 
vent wind from disturbing the flame 
from a double burner placed directly 
below the lead container vessel. A one- 
inch pipe welded to the bottom of the 
lead container extends outward 
through the jacket, and is covered at 
the top, over the gate valve and nipple, 
with a jacket so the heat from the 
double burner will melt the lead re- 
maining in the pipe outlet and cut-off 
valve. It is set high enough on support- 
ing legs for workmen to draw molten 
lead from the furnace and pour it into 
the proper molds for making new. lead 
hammer heads. 


How to Figure Cost of Excess 
Packing Friction 


An excellent test for a packing on 
an engine or compressor equipped 
with flywheels is the “flywheel test.” 
This test is based on the fact that when 
a flywheel runs at normal speed, it has 
a constant amount of energy, which 
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PLANT AIDS 


may be computed by means of this well 
known formula: 


WV? WV? 
2g 64.32 


where W is the weight of the flywheel 
rim in pounds, V is the velocity of the 
rim or rims in feet per second; and g 
is equal to 32.16. 

Now, close the throttle valve of ithe 
engine, pump, or compressor, and the 
flywheel will continue to run for 
awhile. The greater the friction to be 
overcome per second, the shorter will 
be the stopping time. Theoretically, if 
there were no friction to be overcome 
at all, the flywheel would keep the en- 
gine or compressor running forever, 
and at the original normal speed. 

A “good” packing will permit the 
flywheels to run for a longer time than 
will a “poor” packing. So, bearing 
these several things in mind the writer 
has developed a formula that gives the 
cost of unnecessary friction per year. 
The formula is: 


$x WX V? XN (P—G) 
17,600 k G & P 





— 





C=- 
Where: 


C = the cost of the unnecessary 
friction per year, 

$ = the cost of one horse power 
hour in dollars, 

W = the weight of the flywheel rim 
in pounds, 

V = the velocity of the flywheel rim 
in ft per sec, 

G = the number of seconds re- 
quired for the flywheel to come 
to a dead stop after the valve 
is closed with a “good” pack- 
ing in place, 

P = the number of seconds re- 
quired for the flywheel to 
come to a dead stop after the 
valve is closed with a “poor” 
packing in place, 

< = multiplication sign, 

N = the number of operating hours 
per year. 

For example: If the cost of power 
averages $0.013 per horse power 
hour; if you operate 3650 hours per 
year; if the flywheel weighs 3000 
pounds: if the flywheel velocity is 
5,000 ft. per minute or 83.3 ft per sec- 
ond; if the stopping time with good 
packing is 75 seconds and with poor 
packing it is 68 seconds; what is the 
cost of the unnecessary friction per 
year? 

Substituting in the above formula 
we get this: 


$0.013 3000 83.3 « 83.3 3650 (75 — 68) 











This formula is based on sound en- 
gineering logic, and on the results of 
actual experiment conducted in an en- 
gineering laboratory of a western col- 
lege. 

There are other dependable ways in 
which the cost of excess packing fric- 
tion can be determined. Thus if the 
pump or compressor is motor driven 
the cost can be determined from the 
watt meter. A prony brake and indi- 
cator diagrams will enable you to de- 
termine the friction horse power of 
the engine, pump, or compressor with 
good packing and with poor packing. 
Subtracting the one from the other 
will give the excess horse power of the 
packing.—W.F'S. 


Steam Engine Oil Heater 


Waste heat can be utilized to keep a 
quantity of steam cylinder oil at a 
temperature high enough that it will 
your easily when needed for lubri- 
cators. A flat coil is made by bending 
pipe, either iron or copper tubing, to 
be slightly larger in diameter than the 
base of the receptacle and is mounted 
on a stand to simulate a common hot 
plate. The pipe coil is attached to the 
discharge of a steam trap so the con- 
densate and steam will flow through. 
A cylindrical cover with a convenient 
bail handle supplements the heater, as 
a shield to prevent dust from contami- 





Hot plate with a flat coil through which 

the discharge from a steam trap flows 

to keep steam cylinder oil warm 

enough to pour easily. Cylindrical 

cover, right, keeps the oil and pouring 
can free of dust and abrasives. 


nating the lubricant. The diameter of 
the base of the cover is slightly smaller 
than the outside diameter of the hot 
plate base to confine the heat to the 
interior and around the can of oil. 








17,600 & 75 X 68 


= $77.30 


















Vapor Condensers 
On Meter Runs 


Degradation of mercury in field 
meters by oil or condensate can be 
prevented by the installation of air 
coolers in the pipe connections. In 
certain areas and fields atomized oil 
or the condensation of high boiling 
gasoline fractions will not be entirely 
separated in the conventional drip 
ots on the meters. After several days 
or weeks, this material will find its 
way over into the mercury chambers 
to foul the mercury. The method which 
ras been found to exclude such de- 
leteous materials uses a helical spiral 






































of eight-inch or quarter-inch pipe to 
act as a condenser as well as to provide 
long travel to separate liquid from 
gas. On certain meters which required 
weekly change of mercury prior to the 
installation of the spiral coolers, the 
same meters were found to operate 
free from mercury contamination for 
a period of twelve months after the 
installation of the helical coolers. 


Handy Steam Flow Rule 


By using this simple rule anybody 
can figure the steam flow through any 
pipe, regardless of pressure, diameter, 
or velocity. Here it is: “Square the 
internal diameter of the pipe in inches 
and multiply by 5.46. Then divide by 
the specific volume of the steam in 
cubic feet per pound.” This rule gives 
the number of pounds of steam that 
can be carried by a pipe at a velocity 
of 1000 ft per min. For other velocities 
use the simplified table herewith in 
place of 5.46. 


For example, how many pounds of 
steam at 200 lb absolute pressure per 
square inch will flow through a pipe 
which has an internal diameter of 4 
in.? Solution: Look up the “specific 
volume” of 200 lb steam in any first 
class steam table. “Specific volume” is 
the number of cu ft occupied by one 








pound of steam. The greater the pres- 
sure the less the specific volume, «{ 
course, because at high pressures the 
steam is squeezed into smaller spac». 
You will find in your steam table that 
at 200 lb absolute pressure one pound 
of steam occupies 2.29 cu ft. You 
therefore simply multiply 4 by 4, then 
by 5.46 and lastly divide by 2. 29. The 
result is 38.1 lbs of steam per min at 
1000 ft velocity. 


In the event that you should want 
the velocity to be an intermediate 
figure, such as 4500 ft per min, multi- 
ply the 1000 rate by 4.5. It is very easy 
after you once get the hang of it. 
For 2000 ft per min multiply by 
10.92 instead of 5.46; 

For 3000 ft per min multiply by 
16.38 instead of 5.46; 

For 4000 ft per min multiply by 
21.84 instead of 5.46; 

For 5000 ft per min multiply by 
27.30 instead of 5.46; 

For 6000 ft per min multiply by 
32.76 instead of 5.46; 

For 7000 ft per min multiply by 
38.22 instead of 5.46; 

For 8000 ft per min multiply by 
43.68 instead of 5.46: 

For 9000 ft per min multiply by 
49.14 instead of 5.46; 

For 10,000 ft per min multiply by 
54.60 instead of 5.46.—W.F.S. 
















Here's the Easy Way to 





What Will Be 1949's Outstanding 





cut Valve-Maintenance Costs 





F your valve maintenance-cleaning runs into 

big money, Oakite Steam-Detergent cleaning 

may be just what you’re looking for to pare down 
the overhead. 





This widely-used Oakite method is quicker, more 
efficient and decidedly more economical. And it’s 
easy to install. All you need is the Oakite gun, 
plus 30 lbs. steam pressure; rubber hose, and a 
steel drum for your cleaning solution. No motor, 
injector or pump needed. Oakite Steam-Detergent 
cleaning easily reaches those hard-to-get-at places 
-..Makes inspection and repair simpler. 


FREE 8-page folder gives all the facts on Oakite 
Steam-Detergent cleaning. Get your copy by writ- 
ing to this address: 





OAKITE PRODUCTS, INC., 48 Thames St., NEW YORK 6,N.Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 











MATERIALS 
METHODS 
SERVICE 


: Specialized Industrial Cleaning 











. aspect of their most practical value to you, 














REFINING Development?? 


Will it be an improved catalytic cracking 
process, a new chemical treating method, or 
possibly a new additive to improve lubrica- 
tion? Think how tremendous the task to try 
and comprehend all the operating develop- 
ments that 1949 holds for refining and gas 
processing. 

And yet, as simply and easily as you read this, 
this job will be done for you, within the pages 
of 1949’s issues of The Petroleum Engineer’s 
new Refining-Gas Processing Magazine. 
Editor Arch Foster and his staff will procure, 
prepare, and present you with the new year’s 
refining-gas processing developments from the 


with the most in ideas, the least in words... 
operational and news type articles which will 
by their informative value and outstanding 
calibre, make this magazine indispensable to 
well-informed refining and gas processing men. 


USE THE ENCLOSED SUBSCRIPTION CARD 
to make PE's New Refining-Gas Processing 
Magazine Work for You, Throughout 1949 


The Petroleum Engineer 
P. 0. Box 1589 Dallas 1, Texas 
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Eight Companies in 
New Gasoline Plant 


The new quarter-million gallon nat- 
ural gasoline plant under construction 
by C. F. Braun and Company for 
Stanolind Oil and Gas Company, near 
the center of the Slaughter Pool, West 
Texas, in Hockley County is owned 
by 8 companies, and is to a operated 
by Stanolind by general agreement. 
The plant is located 13 miles south of 
Levelland, in the field, which occupies 
an area about 17 miles by 10 miles. 
The unit will have capacity for han- 
dling 120,000,000 cu ft of raw gas per 
day, and will produce 100,000 gal of 
natural gasoline, 100,000 gal of bu- 
tane and 50,000 gal of propane daily 
when at full operation. Plant operation 
is expected to begin in February, 1949. 

The plant is owned by The Texas 

Company, Honolulu Oil Corporation, 
Magnolia Petroleum Company, De- 
vonian Oil Company, Atlantic Refin- 
ing Company, Mid-Continent Petro- 
leum Corporation and Saltmount Oil 
Company in addition to Stanolind. It 
will process the gas from nearly 2000 
wells, gas collected by 320 miles of 
pipe line. Stripped gas will be sold to 
El Paso Natural Gas Company for 
transport to California. Stanolind 
plans to build three more gasoline 
plants in West Texas, at North Cow- 
den, Ector County; Levelland, Hock- 
ley County, and South Fullerton, 
Andrews County. 


MacMillan Develops 
Sub-Zero Motor Oil 


A new motor oil, said to be capable 
of remaining fluid at temperatures as 
low as minus 60 F has been announced 
by MacMillan Petroleum Corporation, 
of Los Angeles and Norphlet, Arkan- 
sas. The new oil is “fortified against 
oxidation, foaming, and varnish for- 
mation,” says L. L. Rebber, MacMillan 
research director, whose organization 
developed the new product, while it re- 
tains its film strength and its penetrat- 
ing properties. Such an oil is highly 
desirable for easy starting and efficient 
operation of automotive engines in ex- 
tremely low temperatures and artic 
climate operations. 


Sinclair Closes Four Refineries 


The 7000-bbl refinery of Sinclair 
Refining Company at Sand Springs, 
Oklahoma, near Tulsa, was closed 
January 1, in accordance with an order 
posted December 1, 1948. About 300 
employes were involved, some of 
whom will be employed by the com- 
pany in other plants, while others will 
go into other lines locally, it is under- 
stood. This plant is one of four old 
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Slaughter gasoline plant is owned by eight companies. 


refineries closed recently by Sinclair. 


The marketing territory served form- 


erly by these plants will be supplied 
by products pipe line from Sinclair’s 
Houston refinery, also their modern- 
ized plants at Corpus Christi and East 
Chicago. The Sand Springs plant was 
taken into the Sinclair Company when 
the old Pierce Oil Company was ab- 
sorbed some 15 years ago. The other 
three plants are those at Coffeyville 
and Kansas City, Kansas, and one at 
Ft. Worth, Texas; notice of closing 
the Ft. Worth plant was posted during 
the summer of 1948. C. W. Brown is 
superintendent of the Sand Springs 
plant. 


Dissolved Gilsonite 
Transported via Pipe Line 


Gilsonite, naturally-occurring min- 
eral bituminous material, will be dis- 
solved in crude oil from the Rangeley, 
Colorado, field, and transported to the 
refinery of Salt Lake City Refining 
Company via pipe line, E. F. Goodner, 
executive vice president for The Amer- 
ican Gilsonite Company, announced 
recently. American Gilsonite Company 
is a subsidiary of Standard Oil Com- 
pany of California and of Barber Oil 
Corporation of New York. The plant 
and facilities for mining and dissolv- 
ing the material will cost between 
$200,000 and $300,000, and the solu- 
tion will travel to the refinery through 
the 182-mile line already in use. Plant 








output will vary from 100 to 600 bbl 
per day, and will be processed in the 
same manner as regular crude oil, 
Goodner stated. The process used was 
developed by California Research Cor- 
poration of Richmond, California, 
research affiliate of Standard of Cali- 
fornia. Gilsonite is used mainly to 
make varnishes, insulation, storage 
battery boxes, and other specialties. 


Continental’s Billings 
Plant Under Construction 


Continental Oil Company’s Billings, 
(Montana) refinery construction has 
passed the half-way mark, H. G. Os- 
born, vice president for manufactur- 
ing, announced in December. This 
plant when completed will have a daily 
crude capacity of 7500 bbl per day, 
will employ about 150 men, and will 
cost about $9,500,000. The plant will 
include facilities for catalytic crack- 
ing and polymerization, catalytic de- 
sulphurization and solvent extraction 
of asphalts. 

The plant will operate on crudes 
from Frannie and Elk Basin fields, 
also from South Elk Basin. Storage 
capacity for 700,000 bbl of crude will 
be included in the refinery. Already 
completed or nearly complete are tank 
car and truck loading racks, shops and 
warehouse, offices and other auxiliary 
structures required by the plant. A 
trailer camp has been built to house 
many of the nearly 300 construction 
employes. 
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W).. W. Keexer, Phillips Petroleum 
Company, has three vice presidencies 
io his credit, the result of long years 
of steady hammering at school and 
then in the ranks of Phillips’ refining 
technical staff, learning how it should 
be done. These are: Vice president of 
Phillips Petroleum Company in charge 
of refining, elected April, 1947; vice 
president of Phillips Oil Company; 
and vice president and manager of 
\lamo Refining Company, a Phillips’ 
subsidiary. Raised in Bartlesville in 
the Oklahoma oil country during its 
heyday, “Bill” knew the smell of crude 
oil when a very small boy, went to sleep 
at night to the sound of a drilling rig 
as it punched the hole for Oklahoma’s 
first commercially producing oil well. 
in what is now Bartlesville’s city park. 
\t 16 years he was already working 


in Phillips’ gasoline department, then 
in the research laboratories at Bartles- 
ville and at Burbank, which field in 
the early 1920’s was one of the most 
active in the world. Went to Kansas 


University in 1926, studied chemical 
engineering; back to Phillips at Kan- 
sas City in 1929 on a full-time job 
while continuing his engineering 
course at K.U. From then on he worked 
in refineries at Kansas City, Odessa, 
lexas, and at Borger, present site of 
Phillips’ largest refining-natural gaso- 
line operations, worked as chemist, 
process engineer, night superintendent 
and then as chief process engineer. 
Successively his long and varied ex- 
perience paid off when he was selected 
as technical assistant to the refining 
vice prosident and later as refining op- 
erations manager from which he as- 
cended to his present position. 

lt is no suprise to know that he 
headed the Panhandle area on the Dis- 
tricts 2 and 3 technical subcommittee 
of the PAW refining committee, was 
a member of the catalytic cracking 
subcommittee, and contributed largely 
to the synthetic rubber and aviation 
fuels programs; most crucial of all 
wartime products were these two. 
Viany do not know that, when the 
Phillips company was selected as tech- 
nical adviser, by the United States 
Government, to direct the design and 
construction and operation of the new 
federal refinery near Mexico City for 
the Mexican Government, Bill Keeler 
was sent to that country for a year, 
first as a staff expert, then as manager 
of the entire project. 
Bill Keeler and his family are inter- 
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W. W. Keeler 


woven with the history of Oklahoma 
and its oil industry. His maternal 
grandfather was the first white man 
to settle in the Bartlesville region. 
built a grist mill on the “Crooked 
Caney” river, 1870. Grandfather 
George Keeler was a prominent cattle- 
man, noticed his cows would not drink 
some of the local surface water, told 
John Cudahy, packer who bought 
beeves from him; The Great White 
Father gave permit to drill a well and 


Oklahoma’s oil boom was on. How-: 


ever, the first Oklahoma commercial 
oil well was drilled in 1897. 

George Keeler also was a prime 
mover in bringing to Bartlesville the 
U. S. Bureau of Mines Petroleum Ex- 
periment Station, giving the land for 
that station to the Government, so 
long as the station remains there. 

Mere technical knowledge and ca- 
pacity alone do not make an outstand- 
ing executive. Much of his work has 
brought Keeler into the position of 
managing, judging, and directing the 
activities of large numbers of company 
employes, people with whom earlier 
he worked in the field, on the lines, 
in laboratory and on cracking unit. 
Three times in recent years he has 
been called from the manufacturing 
job to negotiate, reason with, and 
work with company employe strikers 
to settle differences between manage- 
ment and labor, and three times the 
job was done. His friends and his men 
respect him because they know him— 
thoroughly. His unassuming absence 
of personal aggrandizement is indi- 
cated by his smiling remark when a 
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close personal friend met and congrat- 
ulated him warmly on his recent eleva- 
tion to the vice presidency. “Yeh, 
that’s good maybe,” he replied. “Now 
I have to sweep only half the office 
each morning.” 

Bill Keeler is probably the only 
man in the oil industry who had to 
quit a business because it got to be too 
good. In school and with none too 
much of the needful wherewithal he 
built a business under the houseflag of 
“We Shine Your Shoes While You 
Sleep,” on an 11:00 P.M.-7:00 A.M. 
shift arrangement. The business grew 
to such proportions that he found lit- 
tle time for sleep and it began to show 
unfavorably in his classwork. 

As it is with the majority of south- 
western-raised men, Bill likes to go 
hunting and fishing; swings a mean 
scattergun when “the job” gives him 
time to get out in the open spaces, and 
during his boyhood his Home Range 
had plenty of game to hunt. Fishing 
was rather good, legend hath it, and 
he did his part. Golf is fascinating to 
him when time is available, but he 
admits without belittlement that his 
Saturday afternoon scores are some- 
what topheavy on occasion. 

He is married, and riding herd on 
three terrifically energetic sons obvi- 
ates any possible chance that he may 
grow old before his time. He is a mem- 
ber of the American Chemical Society, 
a 32nd degree Scottish Rite Mason, 
and a member of Sigma Chi fraternity. 
He has been honored as Vice-Principal 
Chief of the Cherokee Tribe, greatest 
of the Indian Nations. 
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> Gilbert Thiessen has been pro- 
moted by the Koppers Company 
from the managership of the Chemical 
Division to be technical advisor of ihat 
division, vice president and general 
manager, Dan M. Rugg announces. 
He will be charged with advisory di- 
rection and coordination of activities 
in the development, sale and use of 
products made by the division’s plants. 
Dr. Thiessen was graduated from the 
University of Pittsburgh in 1925, with 
a B.S. degree in chemistry; studied a 
year in England at the University of 
Sheffield and received the Ph.D. de- 
gree from Pitt in 1930. 


> Dr. James R. Donnalley has been 
appointed manager of General Elec- 
tric’s silicone manufacturing plant at 
Waterford, New York, chemicals di- 
vision manager John L. Murphy an- 
nounces. A Penn State College gradu- 
ate in chemical engineering, Don- 
nalley was awarded the PhD degree 
by Cornell in 1943. In November, 
1943, he joined GE’s research division 
to work on fundamental silicone chem- 
istry research; transferred to resins 
and insulation in 1944 and worked on 
the design of the Waterford plant. 


> William Schwartz has been ap- 
pointed general manager of refineries 
in Europe by Caltex Corporation, an- 
nouncement by that company states. 
Schwartz will leave New York soon for 
Paris, France, to establish an office 
for the coordination of refinery con- 
struction in Europe. He probably will 
live in Paris much of the time for the 
next two or three years, it is stated. 
The following appointments are also 
announced by the company: R. W. 
Parker, assistant chief engineer of 
construction and maintenance; W. E. 
Tucker, assistant chief engineer for 





—Gabian Bachrach. 
William Schwartz 


design, and J. W. Thomas, petro- 
leum engineer. 

Schwartz is a civil engineering 
graduate of Johns Hopkins University. 
anc since 1944 has been manager of 
SAPA Ultramar refinery, Buenos Aires. 





Jonathan D. Freeze 


> Jonathan D. Freeze has been ap- 
pointed district sales manager for the 
New York territory of Jessop Steel 
Company, according to an announce- 
ment made by Frank B. Rackley, vice 
president in charge of sales. 

Freeze was formerly associated with 
Armco International Corporation in 
various capacities both here and 
abroad. Most recently he was Chicago 
representative for Fritz W. Glitsch and 
Sons, Inc. Freeze has also been a sales 
engineer for the U. S. Steel Export 
Company and was assistant manager 
of the Tin Plate Division of the Cru- 
cible Steel Company. 


> Charles F. Fleming, employe for 
11 years in the East Chicago refinery 
of Socony-Vacuum Oil Company, Inc., 
took office recently as Secretary of 
State for Indiana. Fleming had served 
in the State Senate since 1941. He 
“worked up” through the ranks of the 
company, being by turns fireman, still 
foreman, laboratory tester and tank 
car loader. He graduated from The 
University of Indiana, active in foot- 
ball, being quarterback for three 
years. 


> E. Q. Beckwith is appointed man- 
ager of liquefied gas sales for Sid 
Richardson Gasoline Company of Fort 
Worth, Texas, Frank Andrews, sales 
manager for the company announces. 
The company is building a large gaso- 
line plant near Kermit, Texas, in the 
Keystone field, which will be in opera- 
tion by February, 1949, making 100,- 
000 gal daily of propane and butane, 
and 100,000 gal of natural gasoline, 
Andrews states. Beckwith has wide ex- 
perience in engineering and sales of 
liquefied petroleum gases having 
served with both Phillips Petroleum 
Company and with Beacon Petroleum 
Company of Tulsa. He will be head- 
quartered at 629 Fort Worth Club 
Building, Fort Worth, Texas. 
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>» Charles F. Sanderson and Alan 
Glendening have announced the for- 
mation of the consulting firm of San- 
derson-Glendening in the fields of 
process, reactor vessels, piping, struc- 
tural steel and other design in the light 
hydrocarbon, natural gasoline, recy- 
cling and organic chemical industries. 

Sanderson is a graduate of Drexel 
Institute of Technology in Philadel- 
phia with a wide experience in organic 
chemical research and pilot plant op- 
eration, design, and construction of 
many different types of plants and 
units. He has been on the staffs of such 
firms as The Lummus Company, Pe- 
troleum Engineering, Inc., Celanese 
Corporation. In 1946 he was awarded 
the Gulf Oil Corporation’s graduate 
fellowship in chemical engineering at. 
Texas A. & M. College, has been 
granted the Master’s degree from that 
college and expects to receive the 
Ph. D. in chemical engineering in 
June, 1949. 

Alan Glendening was born in 
France in the early 1920's, brought io 
the United States in his second year, 
is a Phi Beta Kappa graduate of 
Princeton, B. S. in engineering. He 
gained experience with Petroleum En- 
gineering, Inc. at Houston, then joined 
Sanderson in establishing the new 
firm. Company’s new address is Box 
1933, College Station, Texas. 


> Frank L. Oldroyd has been ap- 
pointed sales manager of the indus- 
trial division of Oakite Products, Inc. 

Oldroyd has been with Oakite in 
the servicing of its specialized indus- 
trial cleaning and allied materials for 
over fifteen years, having spent eleven 
of these years as an Oakite field serv- 





Frank L. Oldroyd 


ice territorial representative. He was 
division manager in the company’s 
divisional offices in Atlanta and Chi- 
cago for two and one-half years, then 
as special field sales manager for a 
year pricr to his recent appointment. 
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Eugene J. Houdry 


>» Eugene J. Houdry, leader and pi- 
oneer in the development of catalytic 
oil cracking, was awarded the Potts 
Medal for his work and leadership in 
that field, by Richard T. Nalle, presi- 
dent of Franklin Institute, Philadel- 
phia, during a recent meeting when 
awards were made to 13 other leading 
scientists. The development of cat- 
alytic cracking made it possible for 
the Houdry-invented process to refine 
90 per cent of the aviation fuel base 
product needed by this country in the 
earlier years of World War II, Nalle 
pointed out. Without that process it 
appears impossible that this country 
could have made enough aviation fuel 
of the quality needed by our forces. 
Franklin Institute has been making 
these awards since 1924 and now has 
15 awards covering most of the fields 
of physical science. The awards have 
been made to such scientists as Edi- 
son, Einstein, Bohr, Orville Wright, 


and the Curies. 


> James D. Willcox, Jr. has been 
made district manager of the Elliott 
Company’s Houston, Texas territory, 
f. W. Dohring, vice president in 
charge of sales announces. After three 
years in military service, Willcox has 
been in the Atlanta district office of 
Elliott. 


> Adolphus C. Pilger, Jr., auto- 
motive technological engineer with 
Tide Water Associated Oil Company, 
Detroit, received from John A. C. 
Warner, executive secretary of the 
Society of Automotive Engineers the 
1947 Horning Memorial Award of 
that Society for outstanding achieve- 
ment in Engine deposits, sludge and 
varnish formation research and the 
development of a new technique for 
the prediction of the properties of 
lubricating oils in these fields. This 
award is the direct result of Pilger’s 
presentation of an outstanding paper 
at ‘ 1947 summer meeting of the 
SAE. 

The award memorializes the late Dr. 


C-64 


H. L. Horning, president of Waukesha 
Motor Company, a leader in research 
on engines, fuels and lubricants. The 
award was made by a committee com- 
posed of T. A. Boyd, Research Labo- 
ratories Division, General Motors 
Corporation, chairman; A. J. Black- 
wood, Standard Oil Development 
Company, and A. M. Rothrock, Na- 
tional Advisory Committee for Aero- 
nautics. Pilger graduated from 
Rutgers University, New Jersey, in 
mechanical engineering in 1934, 
joined Tide Water in 1936. 


David L. Campbell 


> David L. Campbell has been ap- 
pointed manager of all refineries by 
British-American Oil Company, Ltd. 
of Canada, with headquarters in 
Toronto, M. S. Beringer, vice presi- 
dent in charge of manufacturing, an- 
nounced recently. Currently Campbell 
is manager of the B-A Calgary plant. 
He joined the British-American staff 
in 1934 as instrument man, after 
graduating from the University of 
Saskatchewan with a bachelor’s de- 
gree in chemical engineering. He was 
born in Nokomis, Saskatchewan and 
attended school there. 


> David M. Liles was made plant 
foreman for Stanolind Oil and Gas 
Company’s new natural gasoline plant 
at Stano, Kansas, J. H. Forrester,.man- 
ager of the company’s manufacturing 
department, announced recently. Liles 
has been foreman of the Vivian, 
Louisiana plant of Stanolind, and 
earlier was an operator at the Su- 
perior, Louisiana refinery and the 
Jennings, Louisiana cycling plant for 
the company. Gilbert R. Wallace 
succeeds Liles at the Gilliam plant at 
Vivian, to which he goes from the 
Alvin, Texas, Hastings plant of Stano- 
lind. Both men are veterans of more 
than 20 years with the company. 








> Henry Gifford has been appoint: d 
to the Heavy Chemicals Division sta‘, 
of Mathieson Chemical Corporation, 
with headquarters. at Chattanooga, 
from where he will cover Tennessve 
and its adjoining states. Gifford grad- 
uated from Clemson College in 1935 
and has been active in chemical circles 
since then. 


> Louis L. Ward joined the staff of 
Spencer Chemical Company, Kansas 
City, Missouri as salesman. Ward 
formerly was employed by Sinclair 
Coal Company. 

> William H. Worrilow, president 
of Lebanon Steel Foundry, Lebanon, 
Pennsylvania, has been awarded the 
distinguished service award by the 
American Society for Metals at the 
30th National Metal Congress in 
Philadelphia, for “promoting the use 
of alloy steel castings throughout 
American industry.” During World 
War II this company under Worril- 
low’s direction developed the cast 
armor plate which became standard 
for all foundries producing armor 
plate. By recent agreement with Firth- 
Vickers Stainless Steels, Ltd. of Eng- 
land, the Centri-Die process for 
casting super-alloys for jet engine con- 
struction as obtained under exclusive 
license. 





Willard A. Emery 


> Willard A. Emery has been 
selected as the new works manager for 
Western Supply Company, Tulsa 
manufacturers of heat transfer equip- 
ment, announces F’, W. Dye, Western’s 
president. This appointment is made 
to augment that company’s rapidly in- 
creasing manufacturing program for 
the petroleum, gas and allied indus- 
tries, Dye stated. Emery was assistant 
plant manager for Worthington Pump 
and Machinery Corporation’s Mount 
Holyoke Works, is a MIT graduate 
with a BS degree in mechanical engi- 
neering, studied business administra- 
tion at Rutgers, welding metallurgy 
at Brooklyn Polytechnic Institute. 
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Ernest F. Fiock 


» E. F. Fiock, international author- 
ity on combustion, has been appointed 
chief of the newly organized Combus- 
tion Section of the U. S. Bureau of 
Standards. This separate section has 
been made desirable by the great in- 
crease in interest in combustion sci- 
ence and technology; especially is this 
true regarding research in jet engines 
and gas turbines. Fiock will supervise 
studies on burning velocities, tempera- 
tures, burners and their performance, 
instruments and methods to employ in 
these fields. He joined the Bureau in 
1926 and has carried on work in jet 
propulsion, velocity and temperatures 
in gas streams and allied subjects. He 
was born in Illinois, received the Ph.D. 
degree from the University of Illinois 
in 1926; has written many scientific 
papers and holds several patents in the 
fuels and combustion field. He belongs 
to the Society of Automotive Engi- 
neers, American Chemical Society, 
The Philosophical Society of Wash- 
ington and the Washingtion Academy 
of Sciences. 

> Carl F. Braun, president of C. F. 
Braun and Company, received one of 
the five honorary memberships in the 
American Society of Mechanical En- 
gineers granted at its December New 
York meeting. This award was given 
him as a “creative engineer and re- 
searcher in heat transfer, his work has 
helped point the way to equipment and 
methods that are now standard in the 
oil industry.” The other recipients of 
honorary memberships include Dr. 
Lyman J. Briggs, director emeritus 
of U. S. Bureau of Standards; James 
W. Parker, president of Detroit Edi- 
son Company; O. A. Leutwiler, Pro- 
fessor emeritus of the University of 
Illinois, and Geo. I. Rockwood, chair- 
man, board’ of trustees, Worcester 
Polytechnic Institute. 

> Capt. Robert D. Tucker, retired 
employe of Socony-Vacuum Oil Com- 
pany, Inc., died December 2 while on 
a vacation trip into Canada. Captain 
Tucker before retirement was Port 
Captain at the Providence, Rhode 
Island refinery of Socony-Vacuum. 
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> McMillan Robinson has been ap- 
pointed sales manager for the Kop- 
pers’ metal products division, W. F. 
Perkins, vice president and general 
manager announced. Robinson for- 
merly was vice president of Ocean 
City Manufacturing Company, Phila- 
del phia. 

Carl H. Pottinger has accepted 
the position of assitant sales manager 
of the chemical division of Koppers 
Company, Inc., T. C. Keeling, divi- 
sion sales manager announced. Pot- 
tenger formerly was assistant manager 
of the plastics department of Ameri- 
can Cyanamid Company, and earlier 
was vice president of Pennsylvania 
Coal Products Company, purchased 
by Koppers in 1947. 
> Irving N. Simmons is appointed 
head of the patent division of Houdry 
Process Corporation, Brig. Gen. David 
N. Hauseman, Houdry president, an- 
nounced recently. With Houdry as a 
chemical engineer since the company’s 
founding, in 1931, after receiving the 
B.S. in chemical engineering from 
Tufts College, Simmons became liai- 
son man between the technical staff 
of the Houdry laboratories and the 
patent division in 1933, joined patent 
staff the following year. Now he will 
be responsible for the development 
and maintenance of the corporation’s 
patents and patent position. 
> Harold Gearin has joined the 
sales staff of the Fluor Corporation in 
Los Angeles and after a period of 
training in company operations will 
become coordinator of the various dis- 
trict offices on refinery and other con- 
struction activities. Gearin has been 
sales executive with Shell Oil Com- 
pany and Bendix Aviation Corpora- 
tion. 

Lee Van Horn has been made 
chief process engineer by Fluor with 
headquarters in Los Angeles. Van 


Lee Van Horn 


Harold Gearin 


Horn has been connected intimately 
with the development of such processes 
as hydroforming, fluid catalytic crack- 
ing, etc., for a period of 20 years and 
is well acquainted with the refining 
industry’s process problems. He will 
devote his attention to directing 
process research and development, 
also engineering in connection with 
Fluor’s refining plant construction. 














V. E. Middlebrook 


> V. E. Middlebrook, manager of 
gas-gasoline operations in the Mid- 
Continent area for Shell Oil Company, 
has resigned to become an active en- 
gineering consultant with offices in 
the Citizens National Bank Building, 
Tulsa, Oklahoma. 

Middlebrook graduated from Texas 
A. &M. College in 1928, in mechanical 
engineering. Since that time he has 
been associated with the Coltexo Cor- 
poration, Phillips Petroleum Com- 
pany, Texas Empire Pipe Line Com- 
pany, and for the past 12 years with 
Shell. Except for a brief period he has 
spent the past 20 years designing and 
building natural gasoline, propane 
and butane recovery plants. 


> Dr. Johannes H. Bruun has been 
appointed director of the Central Re- 
search Laboratory of General Aniline 
and Film Corporation, Dr. C. R. 
Wagner, vice president of operations 
announces. Dr. Bruun will have charge 
of the Central Laboratory at Easton, 
Pennsylvania, and also will have di- 
rection of research activities at the 
company’s divisional laboratories at 
Grasselli, New Jersey, and Bingham- 
ton, Rensselear, and Johnson City, 
New York. He was formerly on the 
technical staff of the National Bureau 
of Standards, then manager of Sun 
Oil Company’s Norwood Research 
Division, coming to General Aniline 
in 1942 as director of process develop- 
ment. Norwegian by birth, he attended 
the Institute of Technology at Trondl- 
jeim, Norway, Nobel Institute in 
Stockholm, and received the Ph. D. at 
Johns Hopkins University in 1929. 


> Dr. Edward C. Kirkpatrick is 
appointed assistant director of the 
chemical division of the Du Pont Com- 
pany’s ammonia department, it was 
announced. He succeeds Dr. Robert 
L. Hershey, who recently became as- 
sistant general manager of the depart- 
ment. 

Dr. Kirkpatrick has been director of 
the nylon section of the department's 
Chemical Division since 1946. 
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Gasoline Kerosine 
Year 
Per cent Gal per bbl | Priceépergal| ¢ bison Per cent Gal per bbl — — $ ver tbl 
yield of charge (reg grade) of charge yield of charge r W.W.) of charge 
1928 43.38 18.22 7.82 1.425 7.59 3.19 5.26 0.168 
1932 50.17 21.08 4.52 0.953 6.10 2.56 3.24 0.083 
1936 50.37 21.16 5.86 1.240 5.69 2.39 3.69 0.088 
1937 51.31 21.55 5.81 1.252 5.78 2.43 4.17 0.101 
1938 52.72 22.14 5.00 1.107 6.00 2.52 4.19 0.106 
1939 53.29 22.38 4.84 1.083 6.21 2.61 3.97 0.104 
1940 52.13 21.89 4.60 1.007 6.33 2.66 4.04 0.107 
1941 51.90 21.80 5.44 1.186 6.11 2.57 4.41 0.113 
1942 46.40 19.49 5.76 1.123 6.42 2.70 4.46 0.120 
1943 43.07 18.09 5.92 1.071 6.30 2.65 4.42 0.117 
1944 45.63 19.16 5.95 1.140 6.11 2.56 4.37 0.112 
1945 46.11 19.37 5.87 1.137 6.06 2.55 4.36 0.111 
1946 45.89 19.27 6.08 1.172 6.63 2.78 5.10 0.142 
1947 ® 45.79 19.23 8.29 1.594 6.40 2.69 7.03 0.189 
Gas oil and distillate fuel oil Residual fuel oil 
. Price ¢ per gal 
Year 
Per cent Gal per bbl (No. 1 W an a $ bag Per cent Gal per bbl Price ¢ per gal $ py 
yield of charge No. 2 Straw of charge yield of charge (14°—16° gr) of charge 
34°—40° gr) oo 
1928 6.29 2.64 3.09 0.082 35.10 14.74 1.53 0.226 
1932 7.11 2.99 2.53 0.076 24.36 10.23 0.85 0.087 
1936 8.60 3.61 3.31 0.119 23.63 9.92 1.55 0.154 
1937 8.78 3.69 3.83 0.141 22.29 9.36 1.93 0.181 
1938 8.80 3.70 3.86 0.143 20.20 8.48 1.80 0.153 
1939 7.59 3.19 3.42 0.109 19.80 8.32 1.73 0.144 
1940 7.66 3.22 3.51 0.113 19.88 8.35 2.01 0.168 
1941 8.28 3.48 3.77 0.131 19.74 8.29 2.18 0.181 
1942 11.59 4.87 3.87 0.188 21.35 8.97 2.26 0.203 
1943 11.55 4.85 3.89 0.189 24.61 10.34 2.31 0.239 
1944 11.68 4.91 3.63 0.178 22.37 9.40 2.31 0.217 
1945 11.98 5.03 3.63 0.183 21.36 8.97 2.31 0.207 
1946 12.52 5.26 4.32 0.227 20.30 8.53 2.83 0.241 
1947 ® 14.01 5.88 6.5] 0.383 19.64 8.25 4.48 0.370 
Lubricating oil Other products* 
Year . 
Per cent Gal per bbl Pro) ar $ pian Per cent Gal per bbl | Price¢pergal| ¢ the 
yield of charge 600 S. R.) of charge yield of charge (average) of charge 
1928 1.69 0.71 9.61 0.068 1.19 0.50 1.93 0.010 
1932 1.83 0.77 6.62 0.051 5.77 2.42 1.17 0.028 
1936 2.05 0.86 9.25 0.080 7.14 3.00 1.30 0.039 
1937 1.98 0.83 9.25 0.077 7.88 3.31 1.40 0.046 
1938 1.80 0.76 8.96 0.068 9.17 3.85 1.41 0.054 
1939 1.91 0.80 9.42 0.075 8.78 3.69 1.58 0 058 
1940 2.18 0.92 9.40 0.086 9.03 3.79 1.62 0.061 
1941 2.26 0.95 12.80 0.122 9.81 4.12 1.65 0.068 
1942 2.56 1.07 12.50 0.134 | 9.52 4.00 2.04 0.082 
1943 2.62 1.10 12.00 0.132 \ 9.52 4.00 2.17 0.087 
1944 2.59 1.09 11.50 0.125 8.89 3.73 2.07 0.077 
1945 2.82 1.18 11.00 0.130 9.25 3.88 2.07 0.080 
1946 2.99 1.26 12.90 0.163 | 9.76 4.10 2.53 0.104 
1947 ® 2.93 1.23 18.94 0.233 9.14 3.84 3.01 0.116 
Total value realized Price 36° gr crude oil at well Refiners’ margin Ratio 7 
Year : Priee per bbl of crude oil 
$ per bbl of charge $/bbl $ per bbl of crude oil run to price per gal of gasoline 
1928 1.98 1.31 0.67 16.8 
1932 1.28 0.87 0.41 19.2 
1936 1.72 1.10 0.62 18.8 
1937 1.80 1.21 0.59 20.8 
1938 1.63 1.18 0.45 23.6 
1939 1.57 1.02 0.55 21.1 
1940 1.54 1.02 0.52 22.2 
1941 1.80 1.12 0.68 20.6 
1942 1.85 1.17 0.68 20.3 
1943 1.83 1.17 0.66 19.8 
1944 1.85 1.17 0.68 19.7 
1945 1.85 1.17 0.68 19.9 
1946 2.05 1.37 0.68 22.5 
1947 ® 2.89 1.90 0.99 22.9 
®Preliminary. 


“Includes wax, coke, asphalt, road oil, still gas. 


Source: Product prices from oil companies and published sources; balance of source data from U. 8. Bureau of Mines; correlations by 


The Petroleum Data Book Research Department. 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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Margin is 31 cents over war period average. 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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Come tere fractionation of crude oils 
and preparation of a variety of special 
feed stocks in a single operation can 
be accomplished by the use of a new 
pilot plant that has been installed by 
the engineers of Universal Oil Products 
Company. The pilot recently was put 
into operation in Universal’s Riverside 
Laboratories. 

This new unit, which operates at a 
crude oil rate of about 1 bbl an hr, is 
completely equipped with automatic 
control devices and has replaced a num- 
ber of smaller pilot plants in which 
distillation of crude oil and prepara- 
tion of special feed stocks from various 
cuts was a lengthy step by step series of 
operations. 

Evaluation of the potentialities of 
the refiner’s crude oil is greatly simpli- 
fied by the new unit and the cost is 
substantially reduced because the pilot 
plant can take a relatively small sam- 
ple of the refiner’s own crude oil and 
prepare samples of feed stock for va- 
rious process units at a relatively low 
cost, whereas previously it has often 
been necessary to make an expensive 
full scale run in the refinery or in sev- 
eral pilot plants to produce the de- 
sired feed stock samples. 

The pilot plant consists of three more 
or less distinct sections, which can be 
operated either separately or as one 
integral unit, the first section consist- 
ing of a gas-fired crude pipe still and 
fractionating column together with two 
side cut strippers in which are carried 
out ordinary crude oil fractionations 
at atmospheric pressure to produce gas- 


oline, kerosine, and light gas oil dis- 
tillates leaving a residual reduced crude 
column bottoms. 


The second section of the unit con- 
sists of an electrically heated vacuum 
furnace and vacuum flash tower that 
can be used either to process crude 
column bottoms or extraneous topped 
crude. This section of the unit is equip- 
ped with a three-stage steam jet vacuum 
pump and barometric condensers, which 
will permit operations at pressures sub- 
stantially below those normally exist- 
ing in commercial vacuum flashing op- 
erations. 


The third section of the unit consists 
of a superfractionating system of two 
highly efficient fractionators arranged 
for series operation, so that narrow 
boiling heart cuts can be prepared. It 
is frequently necessary to prepare such 
cuts for charge stock for specialized 
hydrocarbon conversion processes, such 
as hydroforming for example. The first 
of these two superfractionators can be 
operated in conjunction with the crude 
column to provide for continuous de- 
propanization or debutanization of the 
straight-run gasoline from the crude 
oil. 

The utility of the unit is easily dem- 
onstrated in a typical operation using 
the entire unit to prepare feed stocks 
and finished products from a crude oil. 
The crude oil is charged through the 
crude heater to the crude column and 
an overhead cut of unstabilized gaso- 
line is removed. 


Two side cuts may also be taken if 


Spreader Bar Used to Give Scrubbing 
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Pilot Fractionates Crude in One Operation 


desired, and these cuts may consist of, 
for example, light naphtha and kero- 
sine, or kerosine and light gas oil. The 
overhead product from the crude col- 
umn may be stabilized in the primary 
superfractionator and if further frac- 
tionation is required for some specialty 
product the stabilized product is frac- 
tionated in the secondary superfrac- 
tionator. 

The crude tower bottoms are pumped 
to the flashing section heater where 
they may be processed at atmospheric 
or reduced pressure depending upon 
the depth of fractionation desired. The 
overhead product is normally used as 
feed stock for further pilot plant proc- 
essing. 

The bottoms product is used as heavy 
fuel oil or for the preparation of asphalt. 

The flashing section may also be ar- 
ranged, using the heater for thermal 
reforming, to process a naphtha frac- 
tion for octane appreciation. Viscosity 
breaking of heavy crude oil fractions 
may also be carried out. The fractiona- 
tion system may be used to process wide 
boiling range materials, for preparing 
special close boiling fraction products, 
either at atmospheric or reduced pres- 
sures. 

The use of the two columns simul- 
taneously permits taking as an over- 
head product a clean center cut. Other 
applications of the pilot plant as a 
whole or in part for feed preparation 
or processing can be made to meet spe- 
cific problems without appreciable 
change to the unit, according to engi- 
neers of Universal Oil Products. » % x 


P 422.344 








Iw order to insure clean fuel to the engine, and 
act as an accumulator, the 6-in. spreader-bar in 
the foundation skid has been utilized to give the 
gas a final scrubbing after the pressure is re- 
duced to carburetor pressure. The gas enters the 
scrubber through the gooseneck from the pres- 
sure regulator to the 6-in. spreader-bar. Both 
ends of the spreader-bar have been blanked off 
and made gas tight. A 1-in. nipple is welded into 
the top side of the scrubber to make connection 
with the engine through a 2-in. plug valve cut-off 
and a short section of 2-in. hose. 


The hose allows for adjustment of the engine 
to tighten V-belts. On the underside of the scrub- 
ber, just off the vertical center line so it will not 
be damaged in’ moving, a 1-in. hole has been 
drilled, tapped, and plugged with a ¥-in. flat plug 
for draining and cleaning out the scrubber. 

x“* * 
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THE OUTLOOK IS BRIGHT FOR 1949 


As a new year begins the pipe line and marine transportation industries 
have every reason to look forward to a bright future. As nearly as figures 
that fluctuate from month to month can be trusted, approximately 7000 
miles of oil and products lines and 11,000 miles of natural gas lines are 
now in the planning. This mileage may all be laid, again it may not. In 
the case of gas lines, more than 4600 miles have been authorized by the 
Federal Power Commission, the remainder is on application. Unforeseen 
eventualities may necessitate some of the proposed crude oil and products 
lines being abandoned. On the other side of the ledger, however, is the 
fact that in projecting future events, it is impossible to know of all needs 
that may arise. Thus these figures, in the final outcome, may be even 
larger than here given. The figures, it should also be added, are for the 
United States, where the greatest mileage of pipe line will be constructed. 
To these figures should be added approximately 3500 miles of proposed 
crude oil and products pipe lines in foreign countries, as well as 2100 
miles of gas lines. , 

The statistics given do not inc hail projects already under way or 
those completed during 1948. 

Latest statistics released by the Shipbuilders of America show there 
were on order or under construction in private shipyards 192 tankers in 
Great Britain, 92 in Sweden, and 66 in the United States. In tonnage Great 
Britain ranks first with 1,827,063 gross tons and the United States sec- 
_ ond with 1,128,324 gross tons. 

Thus it would appear that these industries, which, since the end of 
the war, have been as active as the procurement of materials could permit. 
are heading into another good year if existing indications are accurate. 
The limiting factor, as in the past several years, may be shortness in the 
supply of line pipe. Here again, however, is a gleam of hope. In recent 
sessions, the Steel Products Advisory Committee has shown a change in 
its attitude toward the petroleum industry’s plea for a greater steel allo- 
cation. SPAC has agreed to set up two “task committees,” one for line 
pipe and one for oil country goods, to meet with similar committees from 
the oil industry, under sponsorship of the Department of the Interior, 
to examine the possibilities of increasing the production of these items. 
This should be, and is, good news to the pipe line industry. 
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Dragline on work barge lowers section of underwater line. 


Five-Mile Underwater Crossing Laid 


By O. C. IRVINE, United Gas Pipe Line Company 


EXCLUSIVE 


Unitep Gas Pire Line Company has 
completed construction of its West 
Lake Verret pipe line project in St. 
Mary Parish, Louisiana, including an 
almost five-mile long underwater 
crossing of Grand Lake, which repre- 
sents approximately one-third of the 
new carrier’s total length. Final con- 
struction phases of the extremely dif- 
ficult undertaking, including dredging 
and lowering in in Grand Lake and 
testing the line, were completed dur- 
ing the Fall months. 

The line, which consists of 13.74 
miles of 7-in. and 8-in. pipe between 
the West Lake Verret gas field and 
United’s existing Oaklawn Sugar Mill 
line in the pipe line company’s South- 
west Louisiana district, was designed 
to augment the supply of gas for the 
eastern section of the district through 


Map showing location of new West 
lake Verret and existing pipe lines. 
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ection of pipe arrives at work barge out in Grand Lake. 


as purchases from Shell Oil Com- 
pany, operator in the gas field. 

With Brown and Root, Inc., of 
Houston, Texas, as the general con- 
tractor, the line was Somastic coated 
throughout. In addition to the 4.75. 
mile Grand Lake crossing, some 12 
major bayous and canals were crossed 
1s well as numerous smaller sloughs 
ind bayous. With exception of ap- 
proximately 8000 ft, construction of 
the entife transmission artery might 


well be classified as a marine or semi- ~. 


marine operation. 

\lso included in the project were 
ilmost one mile of 8-in. gathering 
line, a 4-in. dual meter station, a 
scrubber, and a separator installation, 
ill of which have been completed. 

The crossing of Grand Lake, which 
met with many obstacles, was begun 
first by attempting to shove pipe from 


the east bank of the lake from a work’ 


barge in the same manner in which 
the line was shoved through swampy 
upproaches to the lake. This method, 
however, was soon abandoned in favor 
f welding 1000-ft sections of pipe at 
the pipe yard and towing these sec- 
tions by means of pontoons and tug 
\ 
tied mm and lowered from a work barge 
n which a dragline was mounted. 

Both a suction dredge and a dipper 
dredge were used in opening a trench 


D-8 


boats into the lake wherezthey were 


for the line on the lake bottom. The 
suction dredge performed very suc- 
cessfully until it hit blue clay. bottom, 
or ran into logs and brush on the lake 
bed, at which time the dipper dredge 
was used to complete the dredging 
operations. 

All pipe used for the lake crossing 
and for the other sections of the line 
as well, was yard-coated prior to the 
beginning of the construction job at 
a pipe yard situated on Bayou Teche 
near Patterson. All field joints were 
Somastic coated by use of hand molds 
and portable type dope pots. 

Although begun last winter, the 
West Lake Verret project saw little 
progress during the winter months due 
to weather conditions, the swampy ter- 
rain, and shallow lakes, which become 
exceedingly rough in bad weather. 

Across wooded sections not under 
water, right-of-way was cut with 10 
ft on the ditch side and 20 ft on the 
working side, with trees being cut 
flush with the ground. Through sec- 
tions of the line that were under water, 
the right-of-way was cut to a width of 
20 ft with 10 ft on each side of the 
ditch line. All timber was cut as close 
to the water level as possible. 

Little grubbing and grading were 
necessary since only about 8000 ft of 
the line could be ditched with ditching 
machine_and dragline. The rest of the 





Pipe section floats into Bayou Teche from coating yard 


ditching was accomplished by the use 
of explosives and along the ditch that 
was: blasted, stumps and logs were 
dynamited at the same time the ditch 
was being blown. 


In blasting the ditch with dynamite, 
a crew consisting of one foreman and 
six laborers usually was employed. 
The shots were made up of two-stick 
and one-stick shots of dynamite alter- 
nated every 18 in. along the staked 
line. This process made a ditch that 
averaged 3 ft deep and 4 ft wide. 

The hauling and stringing of pipe. 
like most of the other operations on 
this job, were handled through varia- 
tions from usual methods to meet the 
unusual conditions. On only a small 
portion of the line could pipe be 
strung in the conventional manner. 
This was on the Oaklawn end of the 
line and was hauled to the right-of- 
way by trucks and unloaded with side- 
boom cats. 

Pipe used in the shoves through the 
swamp areas, handled with dragline 
and sideboom cats with all precautions 
to avoid damage to coating, was trans- 
ported to required locations by barge 
from the pipe yard on Bayou Teche. 
The shoving was accomplished from 
work barges on bayous along the line 
and upon which was mounted all the 
necessary shoving equipment. Useally 
made both ways from each barge loca- 
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tion, the separate shoves extended 
from one bayou to the next with their 
ends being tied in when the bayou 
crossing was made. 

On long shoves and when the pipe 
became exceptionally difficult to 
move, a winch line was hooked on to 
the front end of the string to pull in 
conjunction with the shoving opera- 
tion. Both welding and the application 
of field molds were handled from the 
work barge, and the average per ac- 
tual working day of pipe shoved was 
1000 ft. 

Backfilling with dragline and bull- 
dozer was attempted on only about 
8000 ft, the remainder of the line 
through swamp and lake being left in 
open ditch to be eventually backfilled 
by floodwaters. 

As previously mentioned, an un- 
usually large number of canals and 
bayous for so short a line had to be 
crossed in accordance with govern- 
mental requirements. On a number of 
slough and bayou crossings deep in 
the swamp and out of the reach of 
heavy equipment, the pipe was low- 
ered to acceptable depth by shooting 
out the approaches with dynamite 
deep enough and far enough on each 
side to permit it to go down. 

The Grand Lake levee crossing near 


West Lake Verret project included 
laying of pipe through numerous 
swamp areas, which necessitated 
special construction methods 


Oaklawn, in compliance with govern- 
ment engineering requirements, was 
installed as a ramp-type crossing with 
pipe laying flat over the contour of 
the levee from toe to toe with a fill of 
| ft of dirt over the pipe. Spoil for the 
1 ft of cover was hauled in by truck. 

All field bends made on the job were 
made with a flexible bending shoe, 
using a sideboom tractor for power. 
Seven prefabricated 7-in. bends were 
used on the Oaklawn end of the dine. 
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Pipe was welded into 1 000-ft sec- 
tions, towed into lake by means of 
pontoons and tug boats, and tied 
in and lowered from work barge 


a ae 


The tie-in with United’s existing line 
at Oaklawn was made with an above 
ground check valve and 6-in. bypass 
installation. The tie-in at West Lake 
Verret field was with a 45-deg riser 
to Shell Oil Company’s meter plat- 
form at its compressor barge. 
Rotating type internal cleaning 
plugs were run through the 7-in. and 
8-in. lines prior to tying in, and all 
sections were blown afterward. Eight- 
inch line from the field tie-in to April 
Bayou was tested to 800 psi, and an 
official 600-psi 24-hr test of the entire 
line was supervised by personnel of 
United’s Southwest Louisiana district 
in which the new line will be operated. 
Protection against corrosion on the 
West Lake Verret line was provided 
by the installation of 85 magnesium 
anodes at six locations on the line. 
Connection of lead wires to pipe line 
and installation of anodes were by the 
contractor with company supervision. 
United personnel assigned to the 
field organization on the West Lake 
Verret project were Frank McCarthy, 
engineer; J. M. Summerlin, field en- 
gineer; Joe Gowan, chief inspector ; 
Frank Roberts, Lee Selcer, W. G. 
Hoffpauir, and Eugene Schexnaider, 
inspectors, and E. L. Atkins, corrosion 
engineer. Brown and Root men in- 
cluded Willie Schoolcraft, superinten- 
dent, Jimmy Kency, spread foreman, 
and J. P. Groves, paymaster. * * * 
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Coating and wrapping the pipe at a point near Jonesboro, Louisiana. 


Parallel Lines Cross Half the Continent 


Tennessee Gas Transmission Com- 
PANY has recently completed a con- 
struction program that provides two 
parallel lines trom South Texas to 
West Virginia. Since the original line 
was placed in operation in 1944, Ten- 
nessee Gas has continued to make ad- 
ditions to its system in an effort to sat- 
isfy in part at least the ever-increasing 
demand for natural gas in the eastern 
areas. This program has culminated in 
facilities that make possible the de- 
livery of approximately 600,000,000 
cu ft of gas a day. The 1948 line con- 
struction program was completed 
ahead of schedule due largely io irade- 
out arrangements with other pipe line 
companies, which accelerated deliv- 
eries of pipe. 

Assistant Chief Engineer, Tennessee Gas 


Transmission Company. 
Pipe Line and Marine Transportation Editor. 


E. S. MURRAY* and FRANK H. LOVEt 


The system as it now operates con- 
sists of the original 24-in. pipe line 
extending from Agua Dulce, Texas, 
in the heart of the vast South Texas 
gas area, to the West Virginia-Ken- 
tucky line, and the 20-in. line from 
that point to the Cornwall station of 
Hope Natural Gas Company near 
Charleston, West Virginia, plus a 26- 
in. loop line from central Louisiana to 
the Kentucky-West Virginia line, and 
a 24-in. loop line from there to a 
point near Cobb station of the United 
Fuel Gas Company, which also is near 
Charleston. In addition to the 26-in. 
loop, the company has laid approxi- 
mately 210 miles of 30-in. and 31-in. 
pipe in three sections in Texas and 
Louisiana. 


EXCLUSIVE 
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This looping program was begun 
in 1946 and continued at a pace con- 
trolled largely by the availability of 
main line pipe, the last of which was 
shipped in November, 1948. The vari- 
ous sections of the 26-in. loops were 
placed in service as completed, effect- 
ing a steady increase in gas deliveries, 
until the goal of 600,000,000 cu ft a 
day was attained late in November. 

During 1948, approximately 900 
miles of main line pipe were laid, in 
diameters of 24, 26, 30, and 31-in. 
During the last two years the total was 
1173 miles. Additionally, feeder lines 
of 4-in. to 12-in. diam were laid in 
the Texas gas fields as needed to main- 
tain the increasing delivery schedule. 

Being a forward looking organiza- 
tion, Tennessee Gas does not consider 
its job done even now, however. Al- 
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ready authority has been obtained 
from the Federal Power Commission 
to increase capacity further, this time 
to 660,000,000 cu ft a day. This proj- 
ect is scheduled for completion during 
the current year. 


> Line Construction Contractors. 
Although Tennessee Gas Transmis- 
sion Company’s crews laid 110 miles 
of the second line, the rest of the 1173 
miles was constructed by contractors. 
Their contributions to this project are 
listed beginning at the north end of 
the line. 

Oklahoma Contracting Company, 
Dallas, Texas, laid approximately 85 
miles of 24-in. in West Virginia. This 
job was completed in October, 1948. 

Anderson Brothers Construction 
Company, Houston, constructed 212 
miles of 24-in. and 26-in. in Kentucky 
in 1947 and 1948. 

Morrison Construction Company, 
Inc., Austin, Texas, laid 195 miles of 
26-in. in Tennessee and Kentucky dur- 
ing 1947 and 1948. 

Latex Construction Company, Hous- 
ton, Texas, built 140 miles of 26-in. 
in Tennessee and Kentucky during 
1947. 

H. C. Price Company, Bartlesville, 
Oklahoma, laid approximately 45 
miles of 26-in. in Mississippi in 1948. 

Tennessee Gas Transmission Com- 
pany constructed 110 miles of 26-in. 
in Mississippi, Arkansas, and Louisi- 
ana in 1947 and 1948. 

Morrison Construction Company. 


Lowering-in operation near Houston, Texas, 
on the 30 and 31-in. section of the line. 









Inc., laid 28 miles of 30-in. and 81-in. 
in Louisiana and Texas in 1948. 

H. C. Price Company, Bartlesville. 
and Bechtel Corporation, San Fran- 
cisco, as a joint venture constructed 
178 miles of 30-in. and 31-in. in 
Louisiana and Texas in 1948. 

J. R. Horrigan Construction Com- 
pany, Houston, Texas, laid 51 miles of 
26-in. in Louisiana in 1947. 

Latex Construction Company built 
an 80-mile line, 20-in. in diam, from 
the Carthage field, Texas, to Station 
No. 5 near Natchitoches, Louisiana. 
in 1947-48. 

Associated Contractors and Engi- 
neers, Inc., Houston, Texas, laid ap- 
proximately 100 miles of 16-in. line 
from San Salvador to Agua Dulce. 
Texas, in 1947, 


> Compressor Station Additions. 
As is obvious, the installation of a 
second line required the addition of 
sufficient gas compressors to handle 
the increased volume of gas. This 
work took the form of enlarging the 
original stations as well as the con- 
struction of several entirely new ones. 

At Station No. 14, Burnaugh, Ken- 
tucky, six 1000-hp compressor units 
were added in 1947 and 1948. This 
station is now equipped with 13 units. 
a total of 13,000 hp. 

Station No. 110. near Morehead. 
Kentucky, was built in 1947 and 1948 
as a booster station on the 24-in. line 
pending shipment of 26-in. loop line 
pipe for this area. The station con- 
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When Aramco failed to obtain an ex- 
port license to move line pipe over- 
seas for its Trans-Arabian pipe line 
system, Tennessee Gas Transmission 
Company made a ‘‘deal'’ to procure 
the pipe and shipped it by water to 
Beaumont, Texas. Here it is being 
unloaded at the Beaumont dock. 


sists of three electric motor driven 
centrifugal gas compressors, the only 
station of this type on the system. The 
motors are of 2000 hp each. This sta- 
tion has been operated continuously 
since February, 1948, and the arrange- 
ment here is such that an increase in 
line pressure of approximately 100 psi 
is obtained. 

Station No. 13, near Winchester, 
Kentucky, has been enlarged from the 
original six 1200-hp compressors to 
11 such units, providing a total of 
13,200 hp. The last two units were 
placed in service in September, 1948. 

The original Station No. 12, near 
Campbellsville, Kentucky, was en- 
larged from eight 1000-hp units to ten 
units in 1946, then in 1948 five more 
units were put in, a new engine room 
being required to house these last 


No. 3 station near Fostoria, Texas, was built in 1947 with six 1600-hp. compressors. Two similar units were added in 1948. 
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Construction scene at Greenville, Mississippi, station, the largest on the line. Originally built in 1945-46, addi- 
tional compressor units were added in 1947 and 1948. The station now has 21 units and a total of 27,400 hp. 


Interior view of the Lobelville, Tennessee, station. Constructed originally with eight units, this station now has 18. 
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Our “on-the-job” record in all kinds of weather 
and over-all sorts of terrain endorses the name 
“Morrison Construction Co., Inc.” on a pipeline 
contract. Rush jobs as well as standard construc- 
tion are accomplished with the speed and ac- 
curacy to prove satisfactory. From start to finish, 
we cover the miles with the accepted standard 
of the industry . . . “Pipeline Perfection’! 


Morrison 


CONSTRUCTION CO., INC. 
ODESSA, TEXAS 
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To make this parallel suspension bridge the pipe is being pushed out from the platform as joints are welded on. 


(his gives Station No. 12 a total 

rsepower of 15,000. 
Station No. 11, near Portland, Ten- 
ee, was built in 1945-46, originally 
ntaining ten 1000-hp. compressors. 
During 1947-48, nine more 1000-hp 
nits were installed in a new building. 
new station was placed in opera- 

1 in October, 1948. 
Station No. 10 (Lobelville) near 
nden, Tennessee, as built in 1944, 
| eight 1000-hp compressor units. 
more of the same horsepower were 
led in 1947-48 in a new engine 
m. The last six units were placed 

service in August, 1948. 

Station No. 9, near Middleton, Ten- 
ssee, was constructed in 1945-46. 
riginally built the station con- 
1ined seven 1200-hp units. Two more 
f the same size were added in 1947. 
Then, in 1947-48, five 1600-hp com- 
ressors were added in a new engine 
m. This new station went into serv- 
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ice early in 1948, giving a total in- 
stalled horsepower at Middleton of 
18,800. 


Station No. 8 is situated near Bates- 
ville, Mississippi, and originally was 
constructed in 1944. At that time eight 
1000-hp compressors were installed. 
Three more units were added in the 
original engine room during 1945 and 
1946. During 1947, 11 more of the 
same size were installed and this neces- 
sitated the erection of a new engine 
room. These last went into operation 
early in 1948. This gives Station No. 
8 a total of 22 units with horsepower 
of 22,000. 


The largest station on the line is 
near Greenville, Mississippi. It has 21 
units and a total horsepower of 27,400. 
Station No. 7 was built in 1945-46 and 
originally consisted of nine 1000-hp. 
compressors. Two 1200-hp units were 
added in 1947. Then, in 1947, seven 
1600-hp compressors were installed in 


a new engine room, and in 1948 three 
more of the same type were added. 


Station No. 6, near West Monroe, 
Louisiana, was constructed in 1944. 
The original installation was nine 
1000-hp units. Another compressor 
was added in 1946. In 1947, five more 
of the same type were installed in a 
new engine room. This gives the sta- 


tion 15 units and 15,000 hp. 


Station No. 5 near Natchitoches. 
Louisiana, is one of the more recent 
stations to be constructed. This in- 
stallation was put in during 1947 and 
originally consisted of six 1600-hp. 
horizontal, 4-cycle units. A similar 
compressor was added in 1948, mak- 
ing a total of seven having a com- 
bined horsepower of 11,200. 

Station No. 4 near Jasper, Texas. 
is one of the original stations on the 
system, being installed when the line 
was first constructed in 1944, Nine 
1000-hp compressor units were in- 
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talled at that time. Two similar units 
were added in 1948. 

Another of the more recent stations 
is No. 3 near Fostoria, Texas, which 
was built in 1947 with six 1600-hp 
compressors. Two similar units were 
added in 1948, giving a total of 12,800 
hp. 
The station at East Bernard, Texas. 
(Station No. 2), was constructed in 
1944 with nine 1000-hp compressors. 
Two similar units were added in 1948. 
making a total of 11,000 hp. 

Station No. 1 near Victoria, Texas. 
now consists of five 1600-hp horizontal 
compressors, a total of 8000 hp. Three 
of these units were installed in 1947 
and two in 1948. 


TABLE 1. Location by stations, horse- 
power per station, and period of 
construction. 

Original con- Subsequent con- 
struction for struction for Total 
single line, second line, installation 


prior to 1946. 1946-1948. required for 
By contractors By company forces both lines 


9,000 


9,000 


1 
2 
3 
4 
5 
6 
7 
8 


Total ¢ 221,400 


In Table 1 is given a tabulation of 
station construction, showing location 
by stations, horsepower per station, 
and period of construction. 

Buildings, construction materials, 
and accessories for station additions 
were procured from various sup- 
pliers, usually in large lots applicable 
to all stations of similar design. This 
permitted economy in installation and 
facilitated delivery by suppliers. 

The satisfactory overall perform- 
ance of equipment obtained during a 
period of short supply speaks well for 
its quality in general. It is significant, 
too, that there were no serious delays 
in the construction schedule due to 
failure to have materials available on 
time, 
> Station Contractors. The original 
station construction for the single line 
prior to 1946 was done by contractors. 
Subsequent construction, i.e. for the 
second line (1946-48), was by com- 
pany crews. Stearns-Roger Manufac- 
turing Company of Denver, Colorado, 
was the designer and contractor for 
the stations installed on the original 
line. The overall plan for Station No. 
110 near Morehead, Kentucky, which 
has motor-driven centrifugal com- 
pressors as mentioned, was developed 
by Ingersoll-Rand Company. ¥# ¥* ¥ 


Pipe strung along the right-of-way in hilly country of Tennessee. The ditch- 
ing machine has already passed this way, but the welders haven't arrived. 


Getting ready to dynamite the Angelina River near the Jasper station. 











P 625. 
General view of terminal showing inlet horizontal separators and heater bends to right. 
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Texas City Gas Regulating Terminal 


By O. W. FOWLER* 


CARBIDE NO.3 





Gravitometers in control room. 


Tue Pan American Gas Company 
purchases natural gas from the Choco- 
late Bayou field, Brazoria County, and 
the Dickinson-Gillock area, Galveston 
County, Texas. This natural gas is 
transported through a 16-in. line from 
the Chocolate Bayou field and two 





6-in. lines from the Dickinson-Gillock a daily 
area, to Texas City where it is dis- better 
tributed to various customers, the Texas 
principal ones being the Pan Ameri- > Inle 
can Refining Corporation, Carbide are fo 
and Carbon Chemicals Corporation. late B 
Tin Processing Corporation, Republic 12-in. 
Oil Refining Company, and Stone Oil capaci 
Company. two D 

In order to handle the expanding each d 
gas requirements of the Carbide and fta di 
Carbon Chemicals Corporation plant Each 
and other industries at Texas City. scrub] 
Pan American Gas Company designed me te 
and constructed a new terminal with — meter 
‘ “Superintendent, South Central Texas Divi- ee 
sion, Pan American Gas Company. 
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a daily capacity of 200,000,000 cu ft 
better to serve the requirements of its 
Texas City customers. 

> Inlet Control Meter Runs. There 
are four inlet meter runs. The Choco- 
late Bayou flow is divided into two 
12-in. inlet runs, each with a daily 
capacity of 75,000,000 cu ft and the 
two Dickinson-Gillock inlet runs are 
each designed to handle 40,000,000 cu 
ft a day, all at a pressure of 600 psig. 
Each run has an inlet horizontal 
scrubber, heater bend, pressure reduc- 
ing regulator, down stream scrubber, 
meter run, flow controller, and pres- 
sure relief valves. The scrubbers have 
mist extractors and the inlet scrubber 


is equipped with a relief valve and 


automatic dump valve. The tempera- — 


ture of the gas below the pressure re- 
ducing regulators is thermostatically 
controlled by temperature regulators 
that regulate the steam to the heater 
bends. The heater bend steam jackets 
are equipped with relief valves to pre- 
vent gas from entering the plant steam 
lines in the event of a gas leak in one 
of the heater bends. Each of the Choco- 
late Bayou inlet meter runs has a 4-in. 
relief valve and the Dickinson-Gillock 
meter runs each have 3-in. relief valves 
that empty into a 6-in. vent line. The 
pressure on each of the inlet scrubbers 
and below the flow control valves on 
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each run is indicated by gauge. The 
pressure reducing regulators and flow 
control valves are controlled by instru- 
ments, and the flow from each run is 
recorded mechanically. The tempera- 
ture from each run, the specific grav- 
ity, and calorific value of the Choco- 
late Bayou gas are recorded. Any one 
of the inlet field lines can be bypassed 
ahead of the scrubbers into the other 
runs. The flow controllers on the inlet 
field runs are to enable the Pan Ameri- 
can Gas Company terminal operators 
to take a constant steady flow from 
any given field. 

> Carbide Meter Runs. The header 
at the end of the field inlet runs de- 
livers 600 psig wet natural gas to 
Carbide through a 16-in. meter run. 
The pressures are indicated and the 
flows, temperatures, specific gravities, 
and Btu values recorded from each of 
the three Carbide meter runs. There is 
a maximum and minimum pressure 
switch on the 600-psig Carbide meter 
run, which is connected to an alarm 
horn. The alarm horn is to warn the 
terminal operators that the pressure 
on this delivery line is getting too high 
or too low. Carbide returns a portion 
of the gas at 250 psig and another 
larger portion at 100 psig to be de- 
livered to the other Pan American Gas 
Company customers at Texas City. 


> Other Meter Runs and Equip- 
ment. There are six sales meter runs 
in the gas regulating terminal for other 
plants at Texas City. The pressures 
are indicated and flows and tempera- 
tures recorded from each of these. The 
Pan American Refining Corporation’s 
100-psig meter runs have a minimum 
alarm switch that warns terminal oper- 
ators when pressure is getting low. 

Ahead of the Carbide header on the 
field inlet runs is a header for the 
emergency regulator stations. These 
stations are set to come on automa- 
tically in case Carbide does not return 
sufficient gas to maintain the delivery 
pressure to Pan American Gas Com- 
pany’s other customers. 

These pressure reducing regulators 
are also instrument controlled from 
the central control room. Each station 
has a scrubber and 4-in. relief valve 
down stream from the regulators. 
These relief valves also afford relief 
for the Carbide return meter runs and 
other sales meter runs. 

All liquids from the scrubbers are 
dumped into a flash tank on which is 
maintained a 5 to 20 psig pressure. 
Vapors from the flash tank go to the 
Pan American Refining Corporation 
where they are compressed and used. 
The liquids are dumped from the flash 
tank into storage tanks and the water 
from the storage tanks bled. into the 
Pan American Refining Corporation 
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Joint failures are costly. That is why 
many engineers use WEDGE Chill 
Rings with the patented SPLIT 
Feature. WEDGE Chill Rings RE- 
INFORCE the joints making them 
the strongest part of the line—in 
case of shock, strain or vibration the 


pipe will fail before the reinforced 
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joints. Stronger joints mean fewer 
failures. Because joints are stronger 
you can use thin wall pipe. This 
reduces cost of pipe, cost of laying 
and reduces transportation costs. 
WEDGE Chill Rings do a better 
job and save you money. Why not 
investigate? 


Write for Information 


WEDGE PROTECTORS, INC. 


3977 Jennings Road, Cleveland 9, Ohio 
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sewage system. This water is from 
the hydrates in solution in the wet 
gas received by Pan American Gas 
Company in the field. Any one of ihe 
meter runs or lines can be bled down 
and vented away from the plant area. 
Steam for the heater bends and the 
office building is obtained from the 
Pan American Refining Corporation. 


> Control Room. The control room 
is unique in that from there it is pos- 
sible for the operator to control the 
flow or pressure on any of the field 
inlet or sales meter runs. All the in- 
struments are operated by dry air with 
dry gas as a standby to come on auto- 
matically in case the air supply fails. 
There is a flow diagram in the control 
room that shows all the valves and 
these valves in turn are tagged with 
red or green disks according to wheth- 
er they are open or closed at that par- 
ticular time. 

The atmospheric temperature and 
the temperature of the gas flowing in 
each of the four inlet meter runs and 
nine sales meter runs are recorded and 
the flow for the 13 meter runs is auto- 
matically recorded in the control 
room. There are indicating pressure 
gauges in the control room for the 
inlet scrubber pressures, inlet meter 
run pressures, steam supply pressure, 
air supply pressure, flash tank pres- 
sure, and the pressures on each of the 


Control room. 





sales meter runs. The calorific value 
and specific gravity of the Chocolate 
Bayou gas, the 600-psig gas to Car- 
bide, and the 100-psig and 250-psig 
return gases from Carbide are re- 
corded in the control room. All flows 
and readings are recorded hourly by 
the terminal operator on a daily log 
sheet. The terminal operator can check 
his operations by checking the inlet 
flows against the sales flow. 


> Field Control Features. Each 
terminal inlet meter run flow is 
checked at frequent intervals against 
the field deliveries, which enables the 
operator to promptly note any irregu- 
larities that may develop in the gas 
measurements. High pressure reduc- 
ing regulators are used at various 
wells in both the Chocolate Bayou 
field and the Dickinson-Gillock area 
to meet fluctuations in the load de- 
mand. If the demand at the Texas 
City gas regulating terminal increases 
at the rate of 10,000,000 cu ft daily 
within an hour this is reflected in the 
field by a reduction in the main line 
pressure, and the field regulators on 
standby service automatically open to 
supply the increased load demand. 
Pan American has a private tele- 
phone system that connects the offices 
in the fields from which gas is received 
with the Texas City gas regulating 
terminal. ka 
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Gill Morrison 
Construction Co. 


Modern New Equivment To Handle All Sizes of Pipe 


NEW PIPE LINE CONSTRUCTION 
RECONDITIONING & TAKE-UP 


OFFICE, WAREHOUSE & SHOP 


6702 E. 21st Street 
TULSA, OKLAHOMA 


GENERAL SUPERINTENDENT OF CONSTRUCTION 
MERLE TATOM 


— SUPERINTENDENTS — 
DEWEY E. WHITWORTH 
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The Outlook for Oil Transportation 


A year ago, America was faced with 

its most serious peacetime oil 
shortage. The operating position of 
even the shipping industry was threat- 
ened by the stringency, and only 
through costly expedients were our 
vessels able to remain in continuous 
service. Some ships had to be diverted 
from their normal course to obtain the 
neeessary bunkers and, in extreme 
cases, our shipping companies had to 
rendezvous their vessels in foreign 
areas to spread the available bunkers 
most effectively. 


At least as far as transportation is 
concerned the oil problem has for the 
moment been solved. The entire oil 
supply line from the sinking of the 
wells to final consumption is, however, 
stretched so thin that it is obviously 
vulnerable to a wide range of possible 
disturbances. Not only that, but the 


petroleum consumption trend is_so. 


vigorous that we must wonder whether 
we have in fact solved the long-term 
supply problem. 

In the whole confusing complex of 
the world petroleum industry, trans- 
portation will play a key role. To meet 
the growth in oil demand, together 
with a major shift in oil production to 
the Middle East, an entirely new net- 
work of transportation lines must be 
developed. Over these lines will move 
the largest fleet of tankers that has 
ever been employed. The building of 
the required tankers, together with the 
essential Middle East pipe lines, is the 
most extensive peacetime construction 
operation in the history of petroleum 
transportation. 

Today the American flag tanker oc- 
cupies a prominent position on our 
foreign trade routes, but it cannot al- 
ways be so. As the foreign fleets are 
expanded, American flag vessels will 
be displaced in overseas trades in 
much the same way as our dry cargo 
tramps are already being displaced. 
In the future we must be prepared for 
the retirement and flag transfer of our 
oldest and least efficient units. As it is, 
however, the American flag fleet 
should settle down to no less than 
6,000,000 deadweight tons, a figure 
that would represent more than 50 per- 
cent of our total tanker and dry cargo 
fleet of the future. Such a tanker fleet, 
after adjustments for the greater speed 


*Prepared by The Research Division, Associa- 
tion of Ameriean Ship Owners, 
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of our modern vessels, would have 
twice the capacity of our prewar fleet. 
It would be, roughly, 50 per cent 
greater than the average of most of the 
official postwar U. S. tanker fleet esti- 
mates. We need have no misgivings 
about our ability to maintain an ade- 
quate tanker fleet of the most modern 
and efficient units. 

> The Demand for Oil. A major 
statistical mystery of the postwar era 
has been the rampant growth in our 
demand for oil. At current levels we 
are consuming almost 25 per cent more 
than the wartime peak level attained 
when the consumption of our military 
establishment alone was at the un- 
precedented level of 1,500,000 bbl per 
day. The rate of increase from the 
prewar level is now almost 100 per- 
cent, and our daily consumption is in 
excess of world daily consumption— 
including the United States—before 


“the war. In spite of the disruptive ef- 


- 


fects of the war, the consumption of 
~ products outside of the 

nited States has increased a not in- 
consequential 30 per cent from the 
prewar level. 

- The simple explanation for our ex- 
traordinary thirst for the earth’s petro- 
leum is the steady growth in oil-burn- 
ing and oil-powered units. Our homes, 
our cars, our railroads, our airplanes, 
and our farms are the background of 
the spiraling oil consumption curves. 
The growth trend of oil consumption 
is, however, something more than the 
mathematics of additional oil installa- 
tions. Even before the postwar pas- 
senger car population in this country 
had been restored to the prewar level, 
the demand for gasoline for our cars 
had moved well.ahead of our prewar 
standards. This particular paradox— 
like many others—is part of the oil 
consumption mystery. 

The oil statisticians in the postwar 
period have tended to project U. S. 
demand at an annual growth rate of 


-~-about 4 per cent per year. They have 
‘already seen their five-year projec- 


tions realized in a matter of two years, 
and the end is not in sight. During a 
major part of the postwar period, the 
annual growth rate of domestic petro- 
leum consumption has been close to 
10 per cent. What would happen if this 
compound rate of 10 per cent should 
continue is awesome to contemplate, 
for we could never produce the indi- 


cated requirements, much less refine or 
ship them. 

In no true sense, however, could the 
demand for petroleum continue to in- 
crease at such a rate in advance of 
supplies. Over a long period we can 
assume the effective intervention of 
the price mechanism to maintain the 
necessary demand-supply equilibrium. 
One major question, however, re- 
mains unanswered: How far will we 
push prices and at precisely what levels 
will demand and supply be brought 
into equilibrium? At $3.00 per bbl in 
our Atlantic ports, bunker fuel, for 
example, creates a major operating 
problem for the shipping industry. 

Already there is evidence that the 
threatened scarcity of oil, together 
with higher prices, is decelerating the 
growth in the number of oil-consum- 
ing installations. Domestic installation 
of oil burners reached the all-time 
peak ‘annual total of 820,000 in 1947 
and will be fully 30 per cent lower this 
year. Some oil economists see in the 
inflated gasoline prices of today a de- 
cline in the use of automobiles that 
has developed too recently to be meas- 
ured statistically. Common sense 
would seem to dictate that at some 
point in the near future the rate of 
growth must be decelerated, if indeed, 


. that point has not already been passed. 


Conceding that we may continue to 
be baffled by the oil consumption 
mystery, we must, if we are to have 
any analysis of the transportation 
problem at all, use some working hy- 
pothesis for the future. In this study we 
are assuming that oil consumption in 
the United States will continue to grow 
at an annual rate of 5 per cent per year 
and that in 1953 the level of consump- 
tion in this country will be approxi- 
mately 28 per cent above the 1948 
level. 

The problem of estimating foreign 
demand for oil is equally complex. The 
oil economists have for years stresse 


. differences in oil progress in the vari- 


ous varts of the world as a clue to the 
future growth trend. Since our per 
capita consumption of oil is many 
times greater than the per capita con- 
sumption in even the industrially de- 
veloped foreign countries, the future 
rate of growth,.so the theory goes. 
should be greater in those areas that 
have not yet turned to oil as whole- 
heartedly as the United States. This 
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Shaded area shows the Southern states in which XI 
Tobin Photographic Maps are immediately available. 


Maps for Pipe Line Location 


Tobin Controlled Aerial Photographic Maps em- 
brace a total of 465,000 square miles of produc- 


ing and potential oil territory. 


Tobin Maps for pipe line location are immedi- 
ately available for much of the South, including 
the states of Texas, New Mexico, Louisiana, Mis- 
sissippi, Oklahoma, Arkansas, Alabama, Georgia 


and Florida. 


Tobin Surveys also has the experience and equip- 
ment required to map new areas for pipe line 
construction in the shortest time. Many thousands 
of miles of photographic mapping for pipe lines 
in all parts of the United States has been pro- 


vided by this organization. 


Tobin Maps save time and cut losts on all pipe 
line location. Service includes: Photographic 


Maps, Contact Prints and Ownership Maps. 


Edgar Tobin Aerial Surveys, San Antonio, Texas, invites your inquiries 
on any mapping problem. Consultation and cost estimates entail no 


obligation. Catalogue upon request. 


EDGAR TOBIN AERIAL SURVEYS 


OFFICES: 502 W. MISTLETOE, SAN ANTONIO 1, TEXAS 
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fine-spun theory has certainly not been 
vindicated by the facts of the past 
decade, for we have already seen that 
the rate of growth in this country is 
still well in excess of the foreign rate 
of growth. Obviously, the retarding 
effects of the war were greater in 
Europe than in the U.S. It is therefore 
logical to assume that the foreign oil 
consumption growth rate in the future 
would be slightly more than our own, 
or © per cent per year. 

Under these assumptions the world 
demand for petroleum products in 
1953 will be approximately 4.3 billion 
bbl or 29 per cent above the 1948 level. 
[t is this type of growth that the petro- 
leum transportation industry must 
take into account in the next few years. 
But the petroleum industry must also 
keep one eye on something more 
troublesome than the long-term future. 
In the last war our supercharged 
fighter aircraft consumed gasoline at 
a 65-gal-per-hr rate. In another war 
the jet-propelled rate would be about 
100 gal per hr. If military consump- 
tion in a new hypothetical war should 
aggregate 2,000,000 bbl of petroleum 
products per day, it would take a big 
bite out of our current civilian needs 
of 6,000,000 bbl per day. The implica- 
tions for the American motorist and 
homeowner are obvious. 
> Our Dwindling Reserves. For 
more than two decades it has been 
popular to view with alarm the dwin- 
dling U. S. oil reserves. But the alarm- 
ists have cried wolf too often. Whether 
they will be right in a century or so, 
they have certainly misjudged the de- 
pletion timetable. So-called proved re- 
serves have turned out to be only the 
reserves that the geologists have hap- 
pened to know about at the moment. 

The first formal estimate of U. S. 
reserves was made in 1922 by the U. S. 
Geological Survey and by the Ameri- 
can Association of Petroleum Geolo- 
gist. At that time the reserves in the 
known oil fields were estimated at 
5,000,000,000 bbl, a figure that hind- 
sight tells us was less than 60 per cent 
of the ultimate potential in the then 
known fields. By 1932 the Federal Oil 
Conservation Board had raised the 
estimate to 10,000,000,000 bbl. Today 
the customary estimate is 22,000,000,- 
000 bbl of proved crude reserves, plus 
about 3,000,000,000 bbl of natural gas 
liquids. Best guesses are that we in 
\merica had almost 100,000,000,000 
bbl of oil in the earth’s crust at the 
time of the Drake well a century ago. 
Since then we have produced approxi- 
mately 40,000,000,000 bbl, leaving 
about 50,000,000,000 bbl of proved 
and potential crude reserves. 

Over and above these readily acces- 
sible reserves we also have a vast po- 
tential of natural and synthetic 
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petroleum from entirely new sources. 
Skeptics are inclined to shrug at the 
shale rock of Colorado, Wyoming, 
and Utah, at the off-shore drilling into 
the continental shelf, and at the dor- 
mant potentialities of coal. But, if we 
are willing to pay the price, we might 
ultimately extract more liquid petro- 
leum from these new sources than 
from conventional land wells. 

That, however, is just it. America 
has grown great partly because of our 
readily available and cheap raw ma- 
terials, among which oil is of prime 
importance. We are digging deeper 
and deeper for our oil, it is costing 
more and more, and we are getting 
less and less for the additional effort. 
Twenty years ago a successful well 
might have cost $20,000. Today it 
might run more than $100,000. A suc- 
cessful off-shore well of the future may 
average $400,000. 

Our oil will not then give out like 
the gasoline in the tank of an absent- 
minded motorist. America must get 
oil, and we will get it. The long-run 
issue is not the simple one that the 
geophysicist must face, but the hard 
economic fact of the accessibility of 
liquid hydrocarbons. At current rates 
of consumption, we are depleting our 
readily accessible proved reserves at 
the alarming annual rate of 10 per- 
cent. That is the real reason why many 
of our oil people are looking across 
the sea. 

In the present state of our knowl- 
edge of the earth’s crust, we do not 
have far to look. Outside the Iron Cur- 
tain there are only two areas of major 
proved reserves. In the Caribbean 
these proved reserves amount to ap- 
proximately 10,000,000,000 bbl. In 
the Middle East the proved reserves 
amount to fully 30,000,000,000 bbl. 
and some say the ultimate potential of 
the Middle East is 150,000,000,000 


bbl! Proved reserves in the tiny Arab 


sheikdom of Kuwait rank a strong 
third among the reserves of all coun- 
tries. 

Before we can see the Middle East 
in its true petroleum perspective, we 
must dispose of one bit of today’s folk- 
lore. 1948 has been heralded as the 
year in which we switched from an 
exporting to an importing oil nation. 
Actually, our net imports of oil are 
only a trickle—less than 2 per cent of 
our total consumption—and it will 
probably be many years before our 
net imports exceed 15 per cent of our 
consumption. 

Least of all should we in America 
draw heavily on Middle East supplies. 
Since under any conceivable set of 
circumstances the western hemisphere 
will remain self-sufficient in crude oil. 
we should rationally import our crude 
over the short 2000-mile haul from 


Venezuela rather than the 8500-mile 
haul (at the moment) from the Mid. 
dle East. What the Middle East will 
really do will be to relieve the western 
hemisphere of its supply responsibili- 
ties to the eastern hemisphere. Our 
small imports of Middle East oil at the 
moment are due primarily to special 
circumstances, chief of which is the 
refinery shortage in Europe. 


Against a backdrop of peacetime 
self-sufficiency of the hemisphere, we 
may project world crude production 
on approximately the basis shown in 


Table 1. 











TABLE 1. 
—~—Thousand bb! per day-— 
Per cent 
1948 1953 change 
hn SAREE ae a 5,500 5,900 + 7.3 
OT (eee ee 1,300 1,700 + 30.8 
| aE eee 400 450 + 12.5 
Western Hemisphere.... . 7,200 8,050 + 11.8 
Middle East................ 900 2,400 = 4166.7 
te een eee 550 + 18.2 
ERR eee 350 500 + 42.9 
Eastern Hemisphere..... 1,800 3,550 + 97.2 
Total world............. 9,000 11,600 + 28.9 








It is the prospective growth in stat- 
ure of the Middle East that draws the 
attention of the transportation indus- 
try. The existing western hemisphere 
tanker hauls will not be changed much. 
aside from the fact that more of the 
Venezuelan oil will move directly 
north to the U. S. It is the Middle 
East oil that will present the problem. 
and here the final decision on pipe- 
lines will bulk large in the tanker out- 
look. 


> The Pipe Lines. Of all the meth- 
ods of carrying oil in competition with 
tankers, only the pipe line is competi- 
tive in the long-haul trades. A decade 
ago the tanker had a decided edge over 
the pipe line, but, because of con- 
stantly increasing wage costs which 
bulk so large in tanker operations, ihe 
large pipe line, when able to operate 
at full capacity, can offer the tanker 
rugged competition. Much depends on 
the geographic short-cuts that the pipe 
line can make. When the tanker route 
is two sides of a triangle and the pipe 
line the hypotenuse—a_ relationship 
existing in the juxtaposition of our 
Texas oil fields and the North Atlantic 
consuming areas—the cost advantages 
of tanker and pipe line may be ap- 
proximately a stand-off. 

But the choice between tanker and 
pipe line cannot always be reduced 
to comparative costs. Tankers are flexi- 
ble and pipe lines are inflexible. Dur- 
ing the war, the Big Inch and the 
Little Big Inch were built to a maxi- 
mum capacity of 500,000 bbl of oil 
and oil products per day from Texas 
to the Northeast. The operation 0! 
these lines was feasible in war, whe 
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Ring Joint Insulation, Type D above, is a recent develop- 
ment but is already in wide use on high and low pressure 
lines. This employs the Maloney solid oval plastic ring 
which insulates the flange against high pressure leakage 
and brings conduction of current to a dead stop. 


Raised Face Insulation, Type E, provides a “T” formation 
defense against electrolytic conduction, sealing off every 
portion of the flange where metal faces metal. Bolt holes on 
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Ring Joint: 
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TYPE E 
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TYPE F 


the gasket are bored to permit the insulating sleeves to pass 


through, thus defending all metal surfaces with a shield of 
Maloney plastic. 


Raised Face Insulation, Type F, includes a gasket without 
bolt holes, since it covers the raised face only. The bolts or 
studs are, of course, insulated with plastic sleeves and 
washers. 


Give nominal pipe size, ASA Series number, flange type. 


EXAMPLE: ‘Flange insulation for 6”, Series 60, Ring Joint, Flange, Type D.”’ 


Raised Face: 


Give nominal pipe size, ASA Series number, flange type, Type E or F. 


EXAMPLE: ‘‘Flange insulation for 4”, Series 30, Raised Face Flange, Type F."’ Unless 
otherwise specified, Type E insulation will be furnished. 
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ihe oil companies could pool their 
facilities in a common effort. Such 
an operation was not feasible in peace, 
and the Inches were converted to 
the carriage of natural gas. The fu- 
ture may bring further cost advan- 
tages to the pipe line, but it will be a 
long time before the internal organi- 
zation and the economics of the oil 
industry will permit large-scale pipe 
line operations to our Atlantic Coast. 

Those who have misgivings about 
the future of the oil tanker may there- 
fore set their fears at rest. There are 
three major areas of oil tanker em- 
ployment, and all three—for purposes 
of establishing a broad principle— 
will in the future be of roughly equal 
importance. The first area is the north- 
eastern route from the Caribbean io 
Europe. The second area is from the 
Caribbean and our own Gulf to our 
\tlantic Coast. The third is from the 
Middle East to the large consuming 
areas, primarily to the northwest. The 
only serious loss of the tanker to the 
pipe line in the next few years will be 
in that part of the Middle East haul 
from the Persian Gulf area to the east- 
ern Mediterranean. 

Most Americans underestimate the 
water-route distances in the Middle 
East. A tanker moving from Basra on 
the Persian Gulf to the eastern Medi- 
terranean must cover a distance of 
3500 miles through the Suez Canal 
which, incidentally, charges a toll of 
18 cents per bbl of oil. The toll alone 
represents a substantial part of what 
it would cost to pump the oil via pipe- 
line across the Arabian peninsula. 
Then the tanker must return another 
3500 miles to pick up its next cargo. 
Here the pipe line is not the hypote- 
nuse of a triangle but, as our map 
shows, the diameter of a circle. The 
pipe line distance from the Persian 
Gulf to the eastern Mediterranean is 
barely more than 1000 miles. 

The relative advantages of the pipe 
line in the Middle East were so obvious 
in the early plans of exploitation that 
it has always been assumed that the 
pipe lines would some day be built. 
The unbroken lines on our map out- 
line the pipe lines that are already 
completed. The bifurcated line from 
Kirkuk to Haifa and to Tripoli in the 
Lebanon was completed in 1933. This 
small-diameter line, which is wholly 
British, is capable of carrying 43,500 
bbl of oil per day to each of the Medi- 
terranean terminals. But, because of 
the political position in Palestine, only 
ihe Lebanese outlet is at the moment 
open. The British have also com- 
pleted a larger line of 16-in. diam 
from Kirkuk to the Palestine border, 
but its opening has been delayed by 
the Palestine disturbances. These Kir- 
kuk lines are the only ones that can be 
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Proposed and completed pipe lines in the Middle East. 


said to be real today, and in the ag- 
gregate their capacity is barely 175,- 
000 bbl per day, or only 7 per cent of 
the Middle East production potential. 
If the additional proposed lines can- 
not be completed, the Middle East oil 
must be hauled by tanker over ihe 
circuitous route already indicated. On 
the building of the proposed lines will 
hinge the future of the oil transporta- 
tion problem. 

The most newsworthy of all the pro- 
posed lines is the so-called Tapline, 
which is an all-American operation 
from the Central Persian Gulf area io 
the Eastern Mediterranean. Tapline 
has a diameter of slightly more than 
30 in. and on a hopped up basis has 
an estimated: daily capacity of more 
than 500,000 bbl. The full meaning of 
Tapline can be visualized from its 
potential ability to displace more than 
80 T2 type tankers that would other- 
wise be in continuous employment. 
Tapline was originally conceived as a 
military venture during the war and 
the chronic delays in its progress have 
led many to despair of its ultimate 
completion. At the moment, less than 
100 miles of the line have been com- 
pleted although additional pipe has in 
fact been shipped. Because of Middle 
East political unrest together with op- 
position in this country to shipment 
of large diameter pipe to the area, ihe 
project has been at a virtual standstill 
for most of the year. The logic of the 
pipe line’s completion is, however, so 
compelling that we must take it into 
account in any long-term transporta- 
tion analysis. 

There are several other large di- 
ameter lines in the proposal stage but, 
unlike Tapline, they are not even in 
the early process of construction. Two 
of these proposed lines, which would 


be of Anglo-American control, are 
shown on our map as moving from the 
producing areas of Kuwait and Persia 
north of the Persian Gulf to indeter- 
minate destinations in the Eastern 
Mediterranean. Since even the geog- 
raphy of these two routes is shrouded 
in mystery, we have projected them 
generally without any attempt at se- 
lecting hypothetical terminals as an- 
chors. We are not even sure that Tap- 
line itself will come out at Sidon, for 
the Syrian government still refuses io 
grant the necessary right-of-way. But. 
like Tapline, we have assumed that the 
two other large diameter lines will be 
completed by 1953. All these lines to- 
gether would have a daily capacity of 
approximately 1,500,000 bbl deliver- 
ing in the Eastern Mediterranean. The 
saving of tankers continuously em- 
ployed because of the completion of 
these lines would amount io almost 
250 T2 type vessels. Since the employ- 
ment of tankers throughout the world 
today is only approximately 1300 T2 
equivalents, the enormous potential 
savings of the Middle Eastern pipe 
lines is readily apparent. 
> Tanker Requirements. Before 
we can calculate the number of tankers 
that must be employed to carry the 
increased oil supplies of the future. 
we must make some assumptions con- 
cerning the distances of the future oil 
hauls. The average turnaround dis- 
tance for American flag tankers today 
is somewhat less than 4000 miles. Be- 
cause of the longer hauls to Europe 
the average turnaround distance for 
all tankers in the world is in excess o! 
5000 miles. What will these turn- 
around distances be after the shift in 
emphasis to the Middle East? 

The Research Division of the Asso- 
ciation of American Ship Owners has 
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TABLE 2. World active tanker fleets by flag. Shown in T2-SE-Al equivalents. 

















Deadweight tons in thousands 
September 1, 1939 January 1, 1947 July 1, 1948 January 1, 1953 
No. Dwt. No. Dwt. No. Dwt. No. Dwt. 
U. 8. Active biekhise tanh 185.3 3,106.6 577.5 9,695.7 445.0 7,387.0 361.4 5,999.6 
ECA Nations.............. 480.1 8,048.9 401.9 6,737.8 601.2 9,979.9 938.7 15,583.0* 
Germany-Japan............ 46.5 779.6 9.5 159.3 6.3 104.6 6.3 104.6 
Panama-Honduras.......... 35.2 590.2 37.1 622.0 128.3 2,129.8 264.7 4,393.0* 
Other Latin America........ 14.3 239.7 21.6 362.1 29.9 496.5 “42.1 698.9 
Fee GONE ah o5 boss 0c s'ss veces 14.2 238.0 14.5 243.1 38.3 635.8 41.3 685.6 
Ms switches 775.6  13,003.0 1,062.1 17,820.0 1,249.0  20,733.6 1,654.5 27,464.7 

















*These totals include some of the least efficient vessels, which may be immobilized. 


Increase from July 1, 1948=+32.5 per cent. 








made its own calculation of the future 
turnaround distances. Any calculation 
of this type involves a complex of 
routing assumptions, which today can 
be no more than an intelligent guess. 
Generally the development of the Mid- 
dle East will mean a diminution in oil 
traffic between the hemispheres, but, 
for purposes of estimating tanker re- 
quirements, we have assumed that av- 
erage world turnaround distances will 
remain constant. This assumption 
would of course be entirely invali- 
dated by failure to complete the Mid- 
dle East pipe lines. 


On the assumption that turnaround 
distances will not be substantially 
changed we should expect the world 
tanker fleet to increase at approxi- 
mately the same rate as the increase 
in the world demand for oil. The as- 
sumption in this study is that the world 
demand for oil will increase 29 per 
cent in 1953 from the 1948 level. Our 
projection in the size of the world 
tanker fleet as shown in Table 2 shows 
an increase of 32.5 per cent in the 
deadweight tonnage of actively em- 
ployed tankers. 


Table 2 is an oversimplification of 
the basic problem of equating our 
tanker supply to the increase in oil to 
be moved. In the first place it reduces 
all the actual tankers in the world to 
the basis of a T2 type vessel, which was 
the vessel-most commonly turned out 
by our wartime shipyards. Most of the 
T2’s have a rated speed of 14.5 knots 
and a deadweight capacity of about 
16,700 tons. It follows that any actual 
tanker of only half the speed or half 
the size of a T2 is computed as only 
half a tanker. Our table includes, it is 
extremely important to note, only the 
active tankers of the world. Finally 
the coverage of our table, for want of 
better information, is generally limited 
to tankers registered for commercial 
operation. There is one major excep- 
tion to this commercial standard. A 
year ago approximately 50 tankers 
from the Maritime Commission’s laid- 
up fleet were turned over to the U. S. 
Navy. Most important of these trans- 
fers were the Mission T2 types, which 
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are generally unsuitable for commer- 
cial operations. These vessels are 
manned by civilian crews but are con- 


_. trolled by the Navy. In any extended 


period of tanker surplus that might 
conceivably develop, the Mission types 
would probably be withdrawn from 
active service. 


The foreign tanker industry, emerg- 
ing from the war in a prospectively 
large deficit position, was slow to ap- 
preciate the immediate importance of 
restoring its fleet. For almost a full 
year after the passage of our Ships 
Sales Act of 1946, there was some lack 
of interest in our warbuilt T2’s, pri- 
marily because the European owners 
were sold on the diesel type of tanker 
and were skeptical of the American 
turbo-electric propulsion with high- 
pressure steam. This skepticism disap- 
peared in the spring of 1947 when it 
was almost too late to transfer our 
vessels. In the final reckoning, how- 
ever, the European operators were able 
to purchase 120 T2 equivalents. 


Emerging from the war with a huge 
surplus of war-built vessels, which 
could be operated only at a substan- 
tial cost premium in relation to foreign 
flag vessels, the American operators 
were slow to add to their fleets through 
new construction. In 1947 only one 
large tanker was really completed in 
our yards. Today American yards are 
building, or have on order, approxi- 
mately 60 tankers that are equivalent 
to almost 100 T2 types. In addition, 
our projection assumes the completion 
by 1953 of 18 national defense or T5 
type vessels. These vessels will average 
about 25,000 deadweight tons and will 
cruise at almost 20 knots. They will, if 
they are ever built, cost approximately 
$8,000,000 each, one fourth of the 
cost of which will be borne by the 
U. S. government to cover the addi- 
tional expense of national defense 
features. 

As indicated by the ratio of T2 
equivalents to actual tankers under 
construction, America has taken the 
lead in the building of the modern 
mammoth type tankers. These vessels 
will have a speed somewhat greater 


than that of the warbuilt T2’s and will 
have a deadweight tonnage capacity 
ranging from 24,000 to more than 
30,000 tons. Although each one is 
equivalent to about two T2’s, their 
operating cost will be only moderaiely 
higher than the T2 average. A T2, for 
example, has a manning scale of 42 
officers and seamen. The new mam. 
moths will have a manning scale of 


about 50. 


Europe is building little more than 
half as many mammoths as will be 
built in the U. S. The European con- 
struction program as a whole, how- 
ever, is actually far above the wartime 
rate. Fully 294 tankers, equivalent to 
246 T2’s, are under construction or 
are on order in Europe. On the com- 
pletion of this program will hinge the 
answer to our basic question of the 
adequacy of tanker transportation in 
1953. 


If the American yards should get 
the necessary steel, they should have 
no trouble in carrying out the contruc- 
tion program. The foreign program, 
which is* confined primarily to the 
British and Swedish yards, is another 
matter. Foreign output is currently 
at an annual rate of approximately 50 
T2 equivalents. Whether 246 T2 
equivalents can be produced in the 
next four to five years by the foreign 
yards, as assumed in our Table 2, is 
open to question. 


If all our assumptions are vindi- 
cated by events, the increase in the 
tanker supply from 1948 to 1953 will 
be somewhat more rapid than the 
world demand for tankers. The indi- 
cated surplus, however, should not be 
accepted without scrutiny. In the first 
place we have not allowed for any 
withdrawals from the tanker supply 
due to obsolescense or casualties. Such 
an assumption may not be too un- 
reasonable in light of the probability 
that new orders will be offsetting. On 
the other hand the world tanker fleet 
is aging rapidly and it is already com- 
posed of a large number of inefficient 
vessels. The most reasonable conclu- 
sion is that the world supply of tankers 
will remain adequate enough if the 
market is willing to maintain sufh- 
ciently high prices to keep in service 
vessels that should under ideal con- 
ditions be scrapped. The problem of 
the future is not likely to be, as it was 
in the winter of 1947-48, one of an in- 
adequacy of tankers at any price. 


> The U. S. Tanker Fleet. While it 
is clear that most of the tankers al- 
ready built or in the process of con- 
struction will be able to find employ- 
ment in the future, the position of the 
American flag segment of the world 
fleet is more dubious. Our Table 2 
shows a decline in the U. S. active 
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turbulence 












tanker fleet in terms of T2 equivalents 
from 7,400,000 deadweight tons on 
July 1, 1948 to only 6,000,000 dead- 
weight tons on January 1, 1953. Why 


must this American flag contraction © 


take place in a period of rapidly grow- 
ing oil consumption? 

The simple answer is the cost differ- 
ential of American flag tanker opera- 
tions. Today an important part of our 
tanker fleet is employed in the highly 
competitive foreign trades. As the 
foreign tanker fleets are expanded, the 
U.S. tanker fleet in foreign trades will 
contract as automatically as our dry 
cargo tramp fleet has already con- 
tracted. 

Since the end of the war U. S. tanker 
wage rates have been increased on 
virtually a semi-annual schedule, 
whereas the British and Norwegian 
wage scales today are almost identical 
with the wartime levels. The annual 
wage cost of an American flag T2 
tanker today is slightly in excess of 
$200,000 including all the supple- 
mental payments found in our mari- 
time wage contracts. The annual wage 
payments on British and Norwegian 
tankers, which are the most important 
competitors of our industry, average 
approximately $75,000. Depending on 
the type of operation, the annual cost 
differential on all non-wage items aver- 


ages about $50,000 per vessel. What 
all this amounts to is that the Ameri- 
can flag operator must absorb about 
$15,000 per month of additional op- 
erating costs for each tanker in serv- 
ice. 

As in the parallel tramp case, no one 
has discovered any offsets to this wide 
differential. Many gratuitous sugges- 
tions from outside our industry that 
the American flag should be main- 
tained on the existing tanker fleet ap- 
pear to be based on an emotional hope 
that somehow this wide differential 
can be ignored. The plain truth of the 
matter is that any independent tanker 
operator who attempted to run an 
American flag tanker in foreign irade 
would soon under normal conditions 
be at the mercy of his creditors. An 
integrated oil company might be able 
to carry on its business through a con- 
solidation of American flag tanker 
losses with production and distribu- 
tion profits. But we should first ask 
ourselves whether that is the type of 
private tanker operation we desire 
under the American flag. Subsidiza- 
tion of one operation by another op- 
eration within a corporate enterprise 
frequently raises more problems than 
it solves and those who now want to 
give the oil industry a free hand in 
this area would probably be the first 


to complain of the after-effects. In eny 
case, if we want subsidization of :he 
tankers in foreign trade, there are 
probably better ways of going about it. 
The oil industry of the future will be 
truly international in character. The 
American companies should be al- 
lowed to compete on an even footing 
with the foreign oil enterprises outside 
this country. 

Prior to the war the American flag 
tanker fleet in foreign trades averaged 
about 50 vessels of 600,000 dead. 
weight tons. Even this small number 
was possible only because of special 
circumstances. Foremost of these spe- 
cial circumstances was the fact that 
some companies preferred the flexi- 
bility of interchangeable units in the 
Caribbean and Atlantic coastwise 
trades. It is probable that, as the world 
tanker market settles down, the U. S. 
fleet in foreign trade will drift back to 
something less than 1,000,000 dead- 
weight tons, exclusive of those vessels 
required to service our military estab- 
lishment. The great bulk of our Ameri- 
can flag tankers can be operated only 
in the so-called restricted trades. 

In an unsettled political world our 
Navy will need about 1,000,000 dead- 
weight tons in continuous operation 
and it is safe to assume that these 
vessels will all be under the American 
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flag. In our coastwise, intercoastal and 
non-contiguous trades—where foreign 
flag vessels are barred by law—we 
are now employing something more 
than 4,000,000 deadweight tons, an 
amount that we may assume will con- 
tinue in operation. With more than 
5.000.000 deadweight tons of actual 
tankers in the military and domestic 
restricted trades, we may reasonably 
expect the total U. S. flag tanker fleet 
in 1953 to approximate 6,000,000 
deadweight tons both in terms of 
actual tankers and in terms of T2 
equivalents. 

Looking back to Table 2 the reader 
may ask through what mechanism this 
reduction in the size of our fleet will 
be effected particularly in view of the 
fact that the American tanker com- 
panies have embarked on a large con- 
struction program. The answer is 
partly a prospectively large scale 
transfer of old U. S. tankers to foreign 
flags in order to make way for ihe 
modern vessels that will soon be com- 
ing off the shipways in large volume. 
The national defense T5’s must in any 
case be placed under the American 
flag. It is devoutly to be hoped that 
the new commercial mammoths, which 
should be some 25 per cent more effi- 
cient that the old T2’s, will also be 
placed under our flag. Through an in- 





telligent policy of permitting transfers 
to foreign flags, the Maritime Commis- 
sion can see to it that the American 
flag tanker fleet in 1953 will be the 
best in the world. 

Even after making transfers com- 
mensurate with new construction. 
American flag operators would still 
have more vessels than could be op- 
erated economically. Our Table 2 as- 
sumes that about 20 per cent of the 
vessels under American flag on July 1. 
1948, will be transferred to foreign 
flags in the next few years in addition 
to the transfers necessary to make way 
for the new construction program. 
These latter transfers will be our most 
inefficient vessels and may actually be 
retired from service if market condi- 
tions permit. 

The building of so many foreign 
tankers and the transferring of Ameri- 
can flag tankers raise some interesting 


Japanese Plan Five Tankers 


Export plans of Japanese shipbuild- 
ers call for three cargo ships and one 
tanker for Denmark, three cargoes 
and two tankers for Norway, one car- 
go-passenger ship for France, three 
cargo-passenger ships for the Philip- 
pine Republic, and two tankers for 
the United States, it is reported. 





questions with respect to particular 
foreign flag fleets. In passing judgment 
on the transfer of our warbuilt vessels 
our military authorities drew a line 
between tranfers to European flags and 
transfers to Panama where effective 
American control was assumed to re- 
main. Whether Panama can handle 
the large fleet indicated in Table 2 is 
open to question. This point may be 
fully tested if indeed the market can 
absorb all the old crocks which may be 
transferred from the American flag. 
In spite of these prospectively large 
transfers, the American flag tanker 
fleet will remain far in excess of the 
level indicated by most of the statisti- 
cal surveys. In the Report of the Post- 
war Planning Committee of the U. S. 
Maritime Commission. the normal 
American flag tanker fleet was placed 
at only 4,000,000 deadweight tons. 
The 1945 report prepared by the Har- 
vard Business School for the Navy and 
the Maritime Commission placed the 
maximum tanker fleet at approxi- 
mately the same level. Under proper 
conditions our fleet should be a full 
6,000,000 deadweight tons. It should 
be composed of the best vessels in the 
world. The tanker fleet in 1953 in 
terms of deadweight tons will be more 
than half of our total merchant marine. 
*k«*z* 
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Flow Reversible in 
New Products Line 


By L. R. DICKINSON* 


WV rn the completion in December 
of its 8-in. products from Malvern, 


Pennsylvania, to Binghamton, New - 


York, Socony-Vacuum Oil Company, 
Inc., is in an improved position to 
serve an increased demand for petro- 
leum products that has grown up in 
the areas through which this 154-mile 
line passes. Construction began last 
Spring after considerable delay be- 
cause of the inability to obtain line 
pipe and other materials. 

By means of this new Malvern-Bing- 
hamton line, Socony-Vacuum is able 
to supply products to all areas in New 
York and Pennsylvania from either 
the refinery at Buffalo or the one at 
Paulsboro by simply reversing the di- 
rectional flow. 

The Pennsylvania-New York line 
connects at Malvern with an existing 
Socony-Vacuum line between the com- 
pany’s refinery at Paulsboro, New 
jersey, and Midland, Pennsylvania, 


Pipeline Department, Socony-Vacuum Oil 
mpany, Ine. 
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Survey crew laying out right-of-way. 
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which was completed a few years ag ). 
At Binghamton, it connects with an 
existing pipe line distribution system 
that extends from Buffalo to Syracuse 
and also to Binghamton by way of 
Seneca Falls and Ithaca, New York. 

From the new line will extend four 
6-in. branch lines to connect with 
Socony-Vacuum’s bulk terminals at 
Reading, Allentown, Hazleton, and 
Exeter, Pennsylvania. Completion of 
these lines is not expected for several 
months, however. 

About the only engineering prob- 
lems presented by the Pennsylvania 
pipe line were in construction of the 
line across rivers, due to the fact that 
the state of Pennsylvania has a stream 
cleanup program in progress that re- 
quires all pipe line crossings to be 
buried to greater than ordinary 
depths. Principal rivers crossed were 
Schuylkill, Lehigh, and Lackawanna. 

Several divergent types of terrain 
had to be traversed by this line, how- 
ever, despite its comparative short- 
ness. At the southern or Malvern end, 
the terrain comprised the level farm 
lands of Chester and - Montgomery 
counties in Pennsylvania. As the line 
advanced northward, it’ encountered 
the rough and rocky Pocono Moun- 
tains region of Lehigh; Carbon, and 
Luzerne counties, wherein the nation’s 
anthracite production is tentered. 

This pipe line has one booster 
pumping station, which will be supple- 
mented by two new booster stations 
that are to be added to the existing 
New York distribution system. All sta- 
tions will be equipped with electrically 
driven, vertical triplex pumps. Mid- 
western Constructors, Inc., of Tulsa, 
Oklahoma, was awarded the contract: 
for construction of this line. 


kek. 









194 


Tue 


Ameri 
year | 
dustry 
placec 
small 
expert 
leavin 
where 
archit 
shoulc 
know- 
at a til 
The 
highly 
major 
or cor 
capita 
subsid 
privat 
into vi 
backec 
other 
countr 
ernme 
progr 
being 
Alr 
gram 
some 
last fe 
are th 
adhere 
many 
The 
tanker 
is an 
neerin 
higher 
ing us 
on th 
higher 
open 
tanksk 
Pro 
and sk 
great 
as wel 
tion. 
marin 
throus 
contin 
this n; 
Sin 
tanke1 
last D 
tiplyir 
nal «x 
*Man 
Compar 


THE fF 





1948 


Marine Developments 


By E. K. HENLEY* 


Tu rise of more than 300 percent in 
American shipbuilding in the past 
year has stimulated our maritime in- 
dustry. Just as important, the orders 
placed in U. S. shipyards will keep the 
small but highly important group of 
expert shipbuilding personnel from 
leaving the industry for jobs else- 
where. If this nucleus of highly skilled 
architects, engineers and workers 
should dissolve, their special arts and 
know-how might be lost to the nation 
at a time when we need them most. 

The current shipbuilding revival is 
highly significant in that the great 
majority of the work now underway 
or contemplated is backed by private 
capital rather than by government 
subsidy. It is a healthy sign when 
private industrialists will put money 
into ventures in this country that are 
backed by the state in almost every 
other nation. Yet the citizens of this 
country should not forget that the gov- 
ernment must play a strong part in any 
program as vital to the nation’s well- 
being as shipbuilding. 

Already, results of the building pro- 
gram are beginning to appear. With 
some tankers being delivered in the 
last few months of 1948, indications 
are that the building schedule will be 
adhered to and that 1949 will see 
many new ships in service. 

The design of the majority of the 
tankers, the so-called “super-tankers,” 
is an indication that American engi- 
neering skill is being carried on. The 
higher temperatures and pressures be- 
ing used in the prepulsion equipment 
on these ships are contributions to 
higher operating efficiency and should 
open the way to new economies in 
tankship operation. 

Progressive thinking of shipyards 
and shipowners has made possible the 
great advancements in these respects 
as well as in hull design and construc- 
tion. It is these people on whom 
marine improvement must depend 
through the years. If the present trends 
continue, we should have no fear of 
this nation’s position on the seas. 

Since the initial contract in the 
tanker program was awarded to G. E. 
last December, orders have been mul- 
tiplying in the shipyards. That origi- 
nal contract set the requirements for 


*Manager, Marine Divisions, General Electric 
ompany. je 
? 


others to follow and now virtually 
every tanker being designed for the 
program has fallen in with the pattern 
then established. 

Designing and building propulsion 
equipment for more than a third of the 
tankers contracted for in this program 
will provide helpful experience for the 
future when we shall be working on 
ships that are not yet even figmeuts in 
the minds of planners. Marine piopul- 
sion turbines using steam at 835 psi 
and 840 F are merely steps in the lad- 
der to more economical ships. Our en- 
gineers are continuing to study the 
problems entailed in providing more 
power more economically for ship pro- 
pulsion. We know that steam condi- 
tions allowable aboard ship can be 
raised. It is only a matter of time 
before merchant ships will be using 
steam at 1000 F, or perhaps higher. 


Trailing the tanker program, but 
beginning to gather momentum, is the 
upswing in passenger ship construc- 
tion. New liners being designed and 
built today are examples of the con- 
tinuing advancement of naval archi- 
tecture. This new construction will 
return to the United States some of its 
former stature on the sea. This nation 
can be as proud of its forthcoming 
fleet of liners as it is of the old-time 
clipper ships. 

The American President Lines now 
has three ultra-modern passenger ships 
under construction that will give them 
one of the finest fleets in the world. 
These three ships, powered by G-E 
geared turbines, will cruise the world 
at 19 knots, carrying 228 passengers. 


Advancement has been made not 
only in main propulsion units but in 
auxiliary power as well. Turbine-gen- 
erator sets using the same steam con- 
ditions as main turbines will supply 
electrical power for virtually all the 
varied equipment on board a modern 
ship. More and more electrical equip- 
ment is being used on shipboard now. 
As the demand for this equipment 
grows, the means for furnishing power 
must grow as well. The day of ineffi- 
cient steam auxiliaries is passing. 

A large number of the merchant 
ships now under contract are being 
equipped with General Electric’s aux- 
iliary equipment. More than 20,000 
kw will be supplied to American ships 
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by G-E auxiliary turbine-generators 
alone. Two luxury liners being built 
for American Export Lines will be 
fitted with G-E auxiliary turbine-gen- 
erators, deck and underdeck motors, 
controls and switchboards. Ships may 
never be run entirely by push button, 
but every day more of the work is 
being done electrically. 

Where electricity is impracticable, 
mechanical drive turbines are taking 
the load. The use of a new mechanical 
drive turbine, called the “Type DP,” 
for cargo pump and fan drives has 
grown steadily since its introduction 
last spring. 

Marine repair shops operated by 
the company at all major ports were 
kept busy during 1948. One of the 
major jobs handled was the complete 
overhaul of the MS Alaska Standard. 
This unusual 210-ft tanker had been 
on uninterrupted duty in Alaskan 
waters for 24 years without a major 
repair being made. More than a mil- 
lion miles were logged as she delivered 
a wide variety of petroleum products 
practically from door to door, in all 
the bays and inlets of southeastern 
Alaska. 

Finally the Alaska Standard was 
given time off and the San Francisco 
service shop-gave her electrical equip- 
ment the first complete overhaul since 
commissioning. Power was stepped up 
and her G-E motors and generators 
were given a thorough reconditioning. 
_ AnewG-E apparatus service shop in 
Boston recently joined the network of 
G-E shops providing “Keep ’em Sail- 
ing Service.” It is equipped to repair 
any electrieal apparatus General Elec- 
tric builds and can do many of the 
smaller jobs needed by ships. This 
will take some of the load off our 
other east coast repair centers. 

The field of diesel-electric propul- 
sion for marine use has expanded 
greatly in recent years and is still 
growing. At present G. E. is building 
the entire electrical installation for 
two modern streamlined ferries for 
the Norfolk County Ferry Commis- 
sion. These diesel-electric-powered 
ships will operate on the 7-mile run 
across the Elizabeth River, where fer- 
ry boat history can be traced back 
more than 300 years. 


As one of the major suppliers of 
electric and propulsion equipment for 
marine use, I think we can honestly 
say that 1948 has been an excellent 
year not only from our point of view 
but from the viewpoint of the country 
as a whole. Shipyards are leaving their 
near-dormant stage and the industry 
is again becoming vigorous and alert. 
Though the program was slow-start- 
ing, it is making its impact felt on 
our economy and throughout the 
world, xx*«*t 
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The natural gas in this great new 
Golden Trend area is produced :;- 
combination with oil. 

In the Garvin County area the Cur. 
ter Oil Company, Sinclair Prairie (j] 
Company, Cities Service Oil Compaiiy, 
Warren Petroleum Company, and J. |. 
Crosbie, Inc. are building coopera. 
tively three natural gasoline plants. 
one at Maysville, the others at near}y 
Antioch and Lindsay. The three nat- 
ural gasoline plants are to be operated 
by the Warren Petroleum Corpora- 
tion. The “wet” gas produced by these 
companies and purchased from other 
producers in the area will be processed 
in these three plants to extract natural 
gasoline. 

In a similar plant at Velma in 
Stephens County, the Skelly Oil Com- 
pany is now processing the natural 
gas it produces as well as gas pur- 


New Gas Pipe Line to Golden Trend Area 


Jour Oklahoma Natural Gas Com- 
pany has completed a construction 
project of major proportions involv- 
ing the construction of 145 miles of 
new natural gas transmission pipe 
lines at a total cost of over $3,000,000. 
lhe new transmission lines will con- 
nect large quantities of natural gas 
produced in McClain, Garvin, and 
Stephens counties in southern Okla- 
homa to the company’s present trans- 
mission lines, making available this 
additional gas to all communities now 
on Oklahoma Natural’s main trans- 
mission system and to the Ardmore 
district system, which, upon the com- 


Bulldozer smoothing the backfill. 


pletion of these new lines, was for 
the first time connected to the main 
transmission system. 

Tapping the rich sources of natural 
gas in the new so-called “Golden 
Trend” producing area, one of the 
largest and most important oil and gas 
fields to be developed in Oklahoma in 
many years, and making this addi- 
tional gas available to the more than 
100 communities on the Oklahoma 
Natural Gas Company’s transmission 
system is of direct benefit not only to 
every individual user of natural gas, 
but also to the general growth and 
industrial development of the state. 


«ae 


chased from other producers in that 
area. 

Oklahoma Natural Gas Company 
will purchase the residue natural gas 
from all four of these plants and pro- 
vide a market for it by carrying it 
through ghree large transmission lines 
to the company’s present transmission 
system, 

Thus, the operating oil companies 
in the area and the Oklahoma Natural 
Gas Company are combining their 
facilities to utilize completely the 
natural resources contained in the 
Golden Trend producing area, a strik- 
ing example of modern conservation 


Clearing the 50-ft right-of-way. 


PETROLEUM 








THI 








of natural resources through the co- 
operation of a number of private 
enterprises. 

The three natural gas lines construc- 
ted by the, Oklahoma Natural Gas 
Company to transport the natural gas 
from this new producing area to its 
transmission system are as follows: 


First, a 16-in. pipe line from Mays- 
ville, Garvin County, 66 miles north- 
east to a point about 6 miles east of 
Wewoka, where it connects with one 
of the company’s present 16-in. lines. 
From this point the gas can be carried 
to the many communities connected io 
Oklahoma Natural lines in eastern and 
northeastern Oklahoma. 

Second, a 12-in. pipe line has been 
run from Maysville 34 miles west to a 
point near Chickasha, where it con- 
nects with the company’s lines, which 
transport gas from the Chickasha- 
Cement producing area to Oklahoma 
City and other central and northern 
Oklahoma communities and, via a 
high pressure line, to eastern Okla- 
homa. 

Third, from Maysville, another 12- 
in. line has been run 30 miles south 
and west to Velma in Stephens County 
where it connects with the Skelly nat- 
ural gasoline plant, and a 10-in. ex- 
tension line from Velma 15 miles 
southeastward connects with the Ard- 
more district transmission system at a 
point about 3 miles west of Graham 
in Carter County. 

Thus, from Velma and Maysville 
in the heart of the Golden Trend area. 
three giant steel arteries have inched 
their way over hills, through valleys. 
over rivers and streams and under 


Slack loop allows for contrac- 
tion and expansion of pipe. 


Testing the coating with a holiday detector. 
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roads toward junctions with other steel 
arteries that, in turn, reach out to all 
the communities now connected to the 
Oklahoma Natural Gas Company’s 
system, from El Reno in the west to 
Enid in the north, Tulsa and Clare- 
more in the northeast, Muskogee in 
the east, and Ardmore in the south, 
as well as the many intervening com- 
munities on the company’s far-flung 
network of transmission lines. 

Due to heavy demands for steel and 
the scarcity of steel pipe, it was neces- 
sary for Oklahoma Natural to go to 
great lengths to get sufficient pipe to 
construct the new transmission lines. 
After combing the entire country in 
search of the needed pipe, the com- 
pany was able to purchase only about 
one-third of the total requirements for 
the entire project. In order to supply 
the remaining two-thirds of the pipe 
needed, it was necessary to reclaim 
pipe from other company lines that 
had either outgrown their usefulness 
or could be released from service by 
routing gas through alternate lines. 
Finally, a sufficient quantity of pipe 
was reclaimed, thoroughly recondi- 
tioned and tested, and put back into 
the ground as part of the new lines. 
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Lowering pipe into trench with sideboom tractor. 





Modern pipe line construction is a 
fascinating process to observe. New 
construction machinery and equip- 
ment combined with modern methods 
offer a marked contrast to pipe line 
construction methods of 20 years ago 
when new pipe lines were laboriously 
laid by sheer brawn and man power. 

Today, machines and improved 
methods supplant much of the man 
power necessary 20 years ago, but ihe 
pipeliner’s’ skill and experience are 
still an important factor in pipe line 
construction. The skilled pipeliner 
takes great pride in surmounting the 
difficulties of rough terrain and in- 
accessible stretches of country, and ex- 
perienced pipeliners are in demand 
wherever pipe lines are being built. 

On the present construction project. 
about 200 such pipeliners, veterans of 
many pipe line projects such as the 
Canol project, the “Big Inch” and 
“Little Inch” lines, as well as other oil 
and gas lines in this country and all 
over the world, were employed. 

The 12-in. lines in this particular 
project are designed for a maximum 
operating pressure of 800 psi, while 
the 16-in. line is designed to carry 
500 psi maximum. 











Truss type suspension bridge across Little Washita River. 


> Rugged Terrain. Most of the 
country traversed by the new Okla- 
homa Natural pipe lines is rough and 
hilly. There was considerable rock to 
contend with and practically the en- 
tire 145 miles of right-of-way was 
covered with scrub timber and, in 
places, fairly heavy timber. The 
roughest country was encountered on 
the 16-in. line between the South 
Canadian River and the junction with 
the present line near Wewoka. 

Two suspension bridges were built 
to carry the 16-in. pipe line across 
the Washita River and Wewoka Creek. 
The line crosses the South Canadian 
River on the highway bridge at Asher. 

In addition to these crossings, the 
lines span 26 other streams or deep 
ravines by means of truss type cross- 
ings. A few crossings were made under 
streams that carry fresh water and 
are not subject to violent currents or 
flooding. 

Construction of the 16-in. line from 
Maysville to the junction with the 
16-in. line near Wewoka was started 
August 12, 1948. Construction crews 
started from Maysville and proceeded 
northeastward toward Wewoka. 

Despite much rough terrain, this 66 
miles of construction was completed 
about December 1. 

\ second construction crew started 
in August on the Maysville to Chicka- 
sha line working from Chickasha to- 
ward Maysville. This 34-mile unit has 
now been completed. 


> Velma-Maysville Link. Upon 
completion of the Maysville-Chickasha 
link, the same crew started construc- 
tion of the line from Maysville to 
Velma, 30 miles of 12-in. line. 

The 10-in. line from Velma to the 
junction with the Ardmore system is 
now completed. 

The magnitude of the great new 
reservoir of natural gas that the new 
transmission lines make available to 
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Oklahoma Natural Gas users and the 
effect of connecting this new supply 
to the Oklahoma Natural system will 
perhaps be understood more clearly if 
it is realized that the estimated supply 
of gas in the Golden Trend producing 
area is sufficient to supply the fuel re- 
quirements of all the homes, indus- 
tries, commercial establishments, 
offices, schools and other public build- 
ings in a city the size of Oklahoma 
City for more than 40 years. 

Withdrawals of natural gas from 
gas wells can be regulated to conform 
to changing demands for gas. The gas 
processed in natural gasoline plants, 
on the other hand, must be taken into 
the transmission system as fast as it is 
produced. Therefore, with this addi- 
tional supply of gas from Garvin and 
Stephens counties flowing steadily in- 
to the transmission system, Oklahoma 
Natural will be able to reduce ihe 
quantities of dry gas withdrawn from 
its reserves in the Cement-Chickasha 
and other producing areas, thus con- 
serving and prolonging the life of its 
reserves of dry gas. 

At present, in order to meet winter 
peak demands in northeastern and 
eastern Oklahoma where very little 
natural gas is now produced, it is 
necessary in the summer, when de- 
mands for gas are lowest, to take gas 
out of the ground in the Cement- 
Chickasha and other producing areas, 
transport it to northeastern Oklahoma 
and put it back into the ground in the 
company’s underground storage proj- 
ects. Then, in emergencies or in ex- 
tremely cold weather when peak 
demands for gas for heating in the 
northeastern part of the state exceed 
the capacity of the transmission lines, 
gas is withdrawn from the storage 
projects to supplement the eal 
available through transmission lines. 


> Underground Storages. The 
company already has two large under- 


The line crosses South Canadian River on highway bridge. 


ground storages known as the Haskell 
and the Osage storages, and other 
similar projects are being studied for 
the future. These projects are a part 
of the company’s expansion and con- 
struction program and will dove-tail 
perfectly into the pattern 6f conserva- 
tion of a vital natural resource—anat- 
ural gas. In conjunction with these 
projects, larger pipe lines are being 
laid that will increase the rate at which 
gas can be injected or withdrawn from 
these storages. 


With the new transmission lines 
from Maysville and Velma in opera- 
tion it will be possible to transport 
gas from this area to the storage proj- 
ects during the summer, instead of 
drawing on reserves. This new opera- 
tion may be compared with meeting 
one’s obligations with money from 
current income rather than having to 
draw upon savings earmarked for the 
future. 


The development and utilization of 
the gas supply now being tapped in 
the great new Golden Trend area is 
another long step in the direction of 
an assured, dependable supply of gas 
for the future. Important as this step 
is, it is still only one step of a con- 
tinuing long range program of the 
Oklahoma Natural Gas Company to 
locate and develop new natural gas 
reserves. 


Evidence of the success of this ex- 
ploration and development program 
in the past lies in the fact that even 
during the war years, when the use of 
natural gas increased at a rapid rate, 
more reserves were actually acquired 
each year than were withdrawn. 


> Contractors. The contractor in 
charge of construction was the Trojan 
Construction Company, Oklahoma 
City, Oklahoma. The coating contract 
was sublet to the Tulsa Pipe Coating 
Company, Tulsa, Oklahoma. * * * 
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» HILCO that will best fit into your 


Lubricating and Fuel Oil Filtering Plans: -- 


@ For lubricating oil or 
storage to engine fuel oil 
filtering using 5” x 11” 
and 714” x 18” Filter 


elements. Easy and quick 





to service. 





@ For lube oil using one or a multiple of 11” x 18” Filter car- 
tridges easily handled by the operator, offering large filter area 
and proper depth to assure complete saturation of filter ma- 
terial. Available with and without heaters. 


FACTORY FILLED 
THROW-AWAY 
FILTER CARTRIDGE* 


REPACKABLE 
FILTER CARTRIDGE* 


*Both are interchange- 
able at any time. 


@ Hileco Hyflow Oil Filters use Hilite-Fuller's Earth for filtering 
straight mineral and fuel oil or Hiltex- 

Cellulose, the all-pur- 

pose filtering media 

for heavy duty deter- 

gent oils and fuel oil. 





@ For Lube and Bulk Fuel using one or a multiple of 714” x 18” . ’ 
Filter cartridges offering the maximum in filter area and correct @ For direct connecting to one or 
depth for high flow rates and efficient filtration. Available in more engines for perfect and 


simplex type with or without heaters, duplex without heaters. complete lube oil purification— 
removing carbon sludge, abra- 


sives, tarry matter, and acids, 


CLEAN OIL MEANS CLEAN ENGINES Color restoration. 
LOWER MAINTENANCE COSTS — oe Hilite-Fuller's Earth for filtering 


straight mineral oilk—ADSTAY 
— for heavy duty detergent 
oils. 


® VA 
WRITE TO DAY. FOR FREE LITERATURE 


LET US RECOMMEND THE CORRECT OIL PURIFICATION EQUIPMENT 


THE HILLIARD CORPORATION 209 West Fourth Street, Elmira, N. Y. 
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NEWS 


Stanolind Ends Operating 
Contract With Utah Firm 


Stanolind Pipe Line Company, on 
January 1, terminated its contract as 
operating agent for crude oil pipe 
lines and pump stations owned by the 
Utah Oil Refining Company. The an- 
nouncement was made jointly by J. L. 
Burke, president of Stanolind, and 
E. S. Holt, president of Utah Oil Re- 
fining. 

The Utah Oil properties include ap- 
proximately 800 miles of crude oil 
pipe lines and 12 stations in Wyoming, 
Colorado, and Utah, which were built 
for the owner by Stanolind in 1939. 
Since that time the lines have been 
operated by Stanolind under contract. 

The agreement to discontinue 
Stanolind Pipe Line Company as op- 
erating agent for the Utah Oil Refin- 
ing Company lines was reached “be- 
cause of the added responsibilities 
incident to the management and op- 
eration of Stanolind’s own widely 
expanding properties,” according to 
the announcement. 

Operation of the lines continues un- 
der Utah management, with about 200 
Stanolind employes engaged in the op- 
eration of the Utah facilities being 
transferred to the Utah firm. 


No Export License Yet 
For Trans-Arabian Line 


In announcing its quarterly export 
allocations, the Department of Com- 
merce again bypassed an export li- 
cense for line pipe for Arabian-Ameri- 
can Oil Company’s Trans-Arabian 
pipe line. For the first quarter of 1949, 
34,500 tons of welded line pipe and 
65,000 tons of seamless pipe were al- 
located without announcing specific 
country quotas. A department spokes- 
man said, however, that no allowance 
had been made for the 52,000 tons or 
more of welded pipe Aramco has been 
trying to move overseas since the sec- 
ond quarter of 1948. 


Rehearing on FPC Tariff 
Amendments Is Denied 


The Federal Power Commission 
has denied applications filed by 13 
natural gas companies asking rehear- 
ing on FPC’s order of October 30, 
1948, which amended general rules 
governing the filing of tariffs of nat- 
ural gas companies subject to the com- 
mission’s jurisdiction. 

FPC said that in general the points 
urged in the applications are substan- 
tially the same as those previously pre- 
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sented in written statements and oral 
argument, and “may be fairly said to 
have been considered by the commis- 
sion prior to the issuance” of the 
order, 

To clarify one section of the 
amended regulations over which an 
‘apparent misunderstanding”’ has 
arisen, FPC pointed out that Section 
154.85 expresses “the commission’s in- 
tention to permit contracts now on 
file as effective rate schedules to con- 
tinue in effect... until they expire or 
are superseded.” FPC added that, “the 
regulation neither requires that exist- 
ing contracts remain in effect nor that 
they be changed. It is permissive 
only.” 


Buys Two Companies 

The Illinois Commerce Commis- 
sion has authorized the Peoples’ Gas. 
Light and Coke Company, of Chicago, 
to acquire all outstanding stock of the 
Natural Gas Pipeline Company of 
America and the Texoma Natural Gas 
Company. 


The Chicago utility now owns 27.4 
per cent of the stock in Natural Gas 
Pipeline Company and 21.3 per cent of 
the Texoma Company. The gas com- 
pany proposes to pay $32,668,000 for 
the stock. 

The Natural Gas Pipeline Company 
of America operates dual pipe lines 
from Texas gas fields to Chicago. The 
Texoma firm, a producer of natural 
gas, with leases on about 132,000 
acres, supplies the pipe line company 
with more than 50 per cent of its re- 
quirements. 


Coating Distributor 

The Dampney Company of America. 
Boston, Massachusetts, announces the 
appointment of R. J. Denton Company. 
Syracuse, New York, as distributor in 
the Syracuse area of Apexior and 
Thur-Ma-Lox protective coatings. 


Headquarters Moved 

Morrison Construction Company. 
Inc., has moved its headquarters from 
Odessa, Texas, to Austin. The new 
mailing address is P. O. Box 881. 








Transportation revenue and traffic of large oil pipe line companies. 
(Carriers having annual operating revenues of more than $500,000) 
Compiled by Interstate Commerce Commission, Bureau of Transport Economics and Statistics, from 44 quarterly reports 
representing 44 pipe line companies. 
Third Quarter (July to September) of 1948 and 1947 



























Transportation revenue Number of bbl of oil originated 
(Accounts 501 and 551) on line and received from 
Name of company connections mae 
1948 1947 Per cent 1948 1947 
: increase 

Ajax Pipe Line Corporation.................... $ 899,486 | $ 850,724 5.7 7,410,903 7,564,377 
Arkansas Pipeline Corporation................. 279,830 167,067 67.5 3,281,333 2,518,309 
Atlantic Pi Line OS See ee 1,822,127 1,903,562 4.30 21,003,967 22,378,925 
Bradford Transit Company.................... 154,824 151,899 1.9 1,911,016 1,866,564 
Buckeye Pipe Line Company......... eee IA 1,814,865 1,800,086 0.8 35,583,475 35,450,703 
Buffalo Pipe Line Corporation*................ 230,294 173,446 32.8 1,849,479 1,298,516 
Continental Oil Companyf.................... 216,588 217,709 0.5®@ 2,759,267 2,542,125 
Continental Pipe Line Companyt.............. 749,516 630,041 19.0 | 8,107,296 8,053,397 
Empire Pipeline Company..................... 758,385 678,945 11.7 | 10,302,956 9,292,632 
Eureka Pipe Line Company................... 337,581 274,349 23.0 2,380,575 1,212,450 
Great Lakes Pipe Line Company*.............. 4,306,308 3,955,056 8.9 9,256,154 8,814,394 
Gulf Refining Eon ss se 6,730,182 6,439,486 4.5 39,956,532 39,070,502 
Humble Pipe Line Company................... 9,367,312 8,931,418 4.9 74,549,256 72,902,472 
Interstate Oil Pipe Line Company.............. 4,628,510 3,881,926 19.2 44,406,462 38,669,426 
Kaw Pipe Line Company...................... 748,149 683,392 5 11,302,714 10,414,849 
Keystone Pipe Line Company*................. 867,601 | 716,956 21.0 7,740,290 6,103,668 
Magnolia Pipe Line Company.............. Raine 6,512,919 | 4,696,471 38.7 40,927,415 39,157,720 
National Transit Company.................... 477,456 | 459,359 3.9 3,429,499 2,943,193 
Northern Pipe Line Company.................. 154,669 | 172,757 10.5®@ 756,965 3,850,926 
Ohio Oil Company, Pipe Line Department....... 3,113,927 2,731,256 14.0 29,360,357 27,348,606 
Pan American Pipe Line Companyt............ 1,111,719 1,114,981 0.30 13,108,235 12,828,451 
Phillips Petroleum Company*.................. 2,052,963 1,980,888 3.6 5,339,340 4,639,537 
Phillips Lipe Line Companyt.................. 1,275,418 1,106,226 15.3 14,41),141 11,932,364 
Plantation Pipe Line Company*t....... 2,757,119 2,511,462 9.8 9,008,182 7,720,283 
Portland Pipe Line Company........ 520,316 469,256 10.9 6,534,133 5,727,062 
Project Five Pipe Line Corporation 385,972 247,199 56.1 4,869,251 3,522,761 

Transportation Company......... 1,037,266 764,984 35.6 11,241,626 9,985,993 
Rocky Mountain Pipe Line Companyf...... 216,947 194,349 11.6 2,138,335 1,661,549 
Shell Pipe Line Corporation 4,486,503 4,419,211 1.5 29,121,916 26,159,258 
Sinclair Refining Company Tee ae 6,100,821 5,996,252 al 30,353,826 31,586,866 
Socony-Vacuum Oil Company, Inc.: 

White Eagle Pipe Line Divisiont............. 157,403 164,012 4 ‘s 4,240,619 5,083,858 
Sohio 7 Line SS eee be 976,250 1,402,815 30.4@ | 13,080,148 20,617,645 
South West Pennsylvania Pipe Lines............ 182,061 124,710 46.0 3,430,953 2,366,670 
Southeastern Pipe Line Company*............. 564,401 507,538 11.2 2,598,903 2,343,828 
Stanolind Pipe Line Company................. 9,255,862 7,776,746 19.0 38,012,657 33,248,831 
Susquehanna Pipe Line Company*f...... 694,746 674,718 3.0 7,225,763 6,197,362 
Texas-Empire Pipe Line Company.............. 2,300,818 2,377,124 3.20 14,199,009 13,081,312 
Texas-New Mexico Pipe Line Companyf........ 1,754,743 1,566,983 12.0 13,402,391 10,785,867 
Texas Pipe Line Companyt............... 4,296,390 3,663,307 17.3 40,592,124 36,404,502 
Tidal Pipe Line Company........... Sein 289,605 299,843 3.40 3,701,897 4,006,597 
Tide-Water Pipe Company, Limited............ 154,213 | 138,489 11.4 1,366,645 1,264,317 
Transit and Storage Company.................| 293,347 | 280,096 | 94.7 4,659,714 4,221,963 
Tuscarora Oil Company, Limited*. ............ | 494,702 | 443,456 | 11.6 4,921,178 3,457,837 
Utah Oil Refining Company........ sould 866,945 903,359 4.00 4,536,245 4,616,951 

Moose sSrrkaerctad see : | $86,397,059 | $78,643,909 9.9 641,369,142 604,915,418 














*Company engaged primarily in handling refined petroleum. 
+Number of barrels of oil is total delivered out of system. 


{Formerly Standish Pipe Line Company. 
(@®-Decrease. 
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Rehearing Denied 


New York State Natural Gas Cor- 
poration’s application for rehearing 
on the Federal Power Commission’s 
order of November 3, 1948, which 
authorized the company to acquire, 
construct, and operate natural gas 
facilities, has been denied by FPC. 


In its application for rehearing, the 
company objected to the portion of 
the order relating to recording in its 
accounts of the acquisition of a 10- 
mile pipe line from Empire Gas and 
Fuel Company, of Wellsville, New 
York. FPC’s November 3 order di- 
rected New York State Natural to re- 
cord the $75,000 cost of the pipe line 
an accordance with Instruction 4 of 
the commission’s uniform system of 
accounts prescribed for natural gas 
companies dealing with the recording 
of acquisitions. The company, how- 
ever, contended that the facilities do 
not constitute an “operating system” 
within the meaning of Instruction 4, 
while the Commission found that the 
acquisition is that of an operating unit. 


In its order denying rehearing, 
FPC said that the record “fully sup- 
ports and warrants the finding and 
conclusion that the proposed acquisi- 
tion is that of an operating unit or 
system.” 


Pipe Shortages Delay Gas Line Construction 


Delays in the construction oi nat- 
ural gas pipe lines, to meet the rapidly 
growing demands for natural gas, are 
due chiefly to shortages of steel pipe, 
according to reports from pipe line 


companies in response to a question- . 


naire survey of pipe line construction 
progress by the Federal Power Com- 


mission. 


The commission has made public 
the results of this survey covering 83 
natural gas companies, which received 
commission authorization for the con- 
struction and operation of new facili- 
ties between February 7, 1942. (the 
date when the present certificate pro- 
visions of the Natural Gas Act became 
effective) and August 31, 1948. It in- 
cludes 377 projects involving an ag- 
gregate estimated cost of $1,158,640,- 
164. 


Of the 377 projects covered by the 
survey, 288 were completed by August 
31, 1948, and 89 were still under con- 
struction. Delays were reported by the 
companies in the case of 48 of the 
projects under construction. In 38 of 
these cases the delays were attributed 
to “inability to obtain pipe” and in 
the other 10 cases to a variety of rea- 
sons, principally to delay in procuring 


compressors, machinery, and other fa- 
cilities. 

‘The FPC survey showed that, of the 
2,184,585, tons of pipe required to 
complete the 89 projects still under 
construction, 821,447 tons, or about 
37 per cent, had been delivered by Au- 
gust 31. Of the remainder, the com- 
panies estimated that nearly 238,000 
tons would be delivered during the 
balance of 1948, about 517,000 tons 
in 1949, and approximately 444,000 
tons in 1950. One large company re. 
ported that it could not give a definite 
delivery date for the 80,000 tons of 
pipe required to complete one of its 
projects. Several other companies in- 
dicated that their orders for pipe had 
not yet been placed and accepted. 


Actual expenditures on the 377 
projects to August 31, 1948, were re- 
ported by the companies to be $624,- 
589,278, or 53.9 per cent of the total, 
and estimated remaining expenditures 
required to complete all authorized 
projects were reported as $534,050,- 
886. 

The companies reported $289,457,- 
140, or 25 per cent of the expenditures 
to August 31 were invested in projects 
that had been completed by that date, 
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THE Hilleco PIPE TAPPING MACHINE* 


After eleven years of intensive use on a large pipe line 
system ...now available to the industry. 


The first absolutely dependable machine for tapping 
into high-pressure pipe lines and storage vessels... 
QUICKLY and EASILY. 





im. (Eta hl 
FOR COMPLETE aa > a CLEANS PIPE LINES 
INFORMATION WRITE... 


|. | : \ illi immvon, Ine. 


“Patent No. 2,097,398 TULSA 9, OKLAHOMA 
Other Patents Pending 

















THE COODY “CINCH” BENDER 


A length of 26” O.D. pipe 79’ long, bent to 47° as shown in the Cinch 
Bender. This pipe was moved through the machine with a winch powered 
by a hydraulic motor at the rate of 2 feet per minute, each foot of pipe 
being uniformly bent to .675°. 

A Complete Engineering Report on Performances and Results Will 
be Mailed You Upon Request. 


Makes Bending a Cinch 
THE COODY BENDER COMPANY 


P. O. BOX 9271, CENTRAL PARK STATION 
HOUSTON, TEXAS 











whereas $335,132,138 represented ex. 
penditures on pipe line projects still 
under construction. Total cost of the 
89 projects still under construction 
August 31 was estimated at $869.) 83.. 
024. 

The commission noted that on Oc. 
tober 31, 1948, 55 applications for 
pipe line projects were pending on 
FPC’s docket. Twenty-one of these ap. 
plications were for major projects 
requiring a total of approximately 2.. 
500,000 tons of steel pipe. FPC also 
pointed out that orders for additional 
pipe had been placed by some com. 
panies that had not yet filed applica- 
tions with the commission. 

The data furnished FPC by the 83 
reporting pipe line companies is sum- 
marized as follows: 








Total estimated cost of construction of 
facilities authorized by FPC between 
February 7, 1942, and August 31, 1948. 





Per cent 
Amount of total 
Actual cost of projects completed... $289,457,140 25.0 
Actual expenditures to August 31, 
1948 on projects under construc- 


REESE AAAS CR REE 335,132,138 28.9 
Estimated remaining cost of facili- 

os eee 534,050,886 46.1 
Estimated total cost of projects 

under construction.............. 869,183,024 75.0 
Total cost of all facilities completed 

and under construction.......... 1,158,640,164 100.0 


Projects still under construction on 


August 31, 1948: 





Per cent of esti- 
Expenditures mated total cost 
Cause of 0 Estimated — expended to 
delay Aug. 31,1948 total cost Aug. 31, 1948 
Inability to 

obtain pipe. $100,550,763 $447,008,707 22.5 
Other reasons 41,391,929 121,050,524 34.2 
No delay.... 193,189,446 301,123,793 64.2 


Total..... $335,132,138 $869,183,024 38.6 





Pipe tonnage required to complete 
projects still under construction 
on August 31, 1948: 





Per cent of tonnage 


required to com- 
Tonnage of steel line pipe Tons plete projects 
Required to complete 
oS EE ee 2,184,585 100.0 
Received by Aug. 31, 1948. 821,447 37.6 
Schedule for remainder: 
Sept. to Dec. 1948...... 237,906 10.9 
_ Es ee 517,615 23.7 
| ae rere 444,460 20.3 
_ eee 862 . 
ee ene 0 0.0 
SES 8,600 0.4 
ee rere 80,290 3.7 
Orders not placed and 
a See 73,405 3.4 
Total to be received... ... 1,363,138 62.4 


*Less than 0.1. 








Natural Gas Company 
Revenues Show Increase 


Operating revenues of natural gas 
companies subject to Federal Power 
Commission jurisdiction totaled $800,- 
184,000 in 1947, an increase of li 
per cent over.the revenues in 1946, the 
Commission reported in its annual 
publication Statistics of Natural Gas 
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Companies. Sales of natural gas by 
these companies in 1947 totaled 3.31 
trillion cu ft, or 16 per cent more than 
1946 sales of 2.86 trillion cu ft. 

The publication was compiled from 
reports filed with the commission by 
114 natural gas companies during the 
calendar year 1947, and contains both 
financial and operating data. 

Of the year’s total $800,184,000 
operating revenues, $796,809,000 
came from natural gas operations and 
$3,375,000 from manufactured gas 
activities of the companies reporting 
to the commission. The total compares 
with $682,453,000 in 1946 and $447,- 
018,000 in 1939. 

In 1947, the report points out, nat- 
ural gas service was supplied by the 
reporting companies to an average of 
5,448,000 customers, of which 5,447,- 
295 were ultimate consumers and the 
remaining 705, other gas utilities. Gas 
sales to ultimate consumers totaled 1.4 
trillion cu ft and revenues from the 
sales amounted to $452,964,000. Sales 
to other utilities were 1.9 trillion cu ft 
with revenues of $327,749,000, the 
publication adds. 

Book investment of gas utility plant 
aggregated $2,761,355,000 as of De- 
cember 31, 1947, the report notes, and 
on the same date the depreciation and 
amortization reserves of gas plant 
totaled $841,197,000. During the year 
net investment in gas utility plant in- 
creased to $1,920,158,000, which rep- 
resented an increase of 27 per cent or 
$409,246,000 over the net investment 
of December 31, 1946. 


Rehearing Request Denied 


The Federal Power Commission has 
denied a petition for rehearing filed by 
Illinois Power Company, Decatur, Illi- 
nois, on emergency service rules and 
regulations ordered by FPC for nat- 
ural gas service by Panhandle Eastern 
Pipe Line Company to its customers. 
The rules, which governed Pan- 
handle’s deliveries last winter, were 
recently ordered by FPC into effect 
for the coming winter season. 

FPC said Illinois Power’s petition 
for rehearing “does not state any rea- 
son or good cause either for reopening 
the proceedings or granting rehear- 
ing.” 


Interstate 30-Year Employes 


Are Honored With Banquet 


Employes of the Interstate Oil Pipe 
Line Company’s northern division 
who completed 30 years’ continuous 
active service with affiliates of Stand- 
ard Oil Company (New Jersey) dur- 
ing 1948 were honored with a banquet 
recently at the Aldridge Hotel, Shaw- 
nee, Oklahoma. 

Attending the dinner party were ap- 
proximately 70 persons including 1] 
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employes who received 30-year service 
awards during the current year, and 
their wives; 14 northern division and 
general office employes who have more 
than 30 years’ continuous active serv- 
ice to their credit, and their wives; and 
11 company officials and supervisors. 
Two employes who passed the 30-year 
mark in 1948, and two employes with 
more than 30 years’ service were un- 
able to attend. 

It was disclosed during the banquet 
that the combined service represented 
that evening by the 36 employes in 
attendance was 1042 years, 2 months 
and 23 days, or an average of approxi- 





mately 28 years and 11 months per 
employe. 

It has long been a custom of Inter- 
state and other Standard Oil Company 
(New Jersey) affiliates to honor their 
employes with appropriate ceremonies 
and awards upon their completion of 
10, 20, 30, and 40 years of continuous 
active service. Employes completing 
10 years’ service receive a gold lapel 
button or pin. Each succeeding decade 
of service is recognized by the addition 
of a diamond to the employe’s service 
pin or button, so that the 30-year em- 
ploye wears a service emblem bearing 
two diamonds. 








ee 





Midwinter construction of 20” pipe line in Illinois. 


ASSOCIATED CONTRACTORS & ENGINEERS, INC. 


A. L. Forbes, Jr. 
P. O. BOX 2163 


Ear! Allen 


HOUSTON, TEXAS 
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From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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> J. W. Emison, vice president and 
assistant general manager of The 
Texas Pipe Line Company, Houston, 
Texas, has been advanced to vice presi- 
dent and general manager, effective 
immediately. 


J. T. Rynd, assistant general man- 
ager of the company, has been ap- 
pointed vice president and assistant 
general manager. 

Emison, a native of Missouri, has 


been with The Texas Pipe Line Com- | 


pany since 1920. 


> D. E. Stearns, Shreveport, Lou- 
isiana, head of the firm bearing his 
name, is on a business trip to South 
\merica. His company features the 
Stearns Electronic Holiday Detector. 


> A. E. Groff, secretary of Shell Pipe 
Line Corporation, Houston, Texas, 
since September 1, 1940, became a 
full-time member of the executive staff 
of that company January 1. The 
change resulted from the decentraliza- 
tion of certain Shell Oil functions 
heretofore administred by Groff. In 
his new position he continues his 
former duties as secretary of Shell 
Pipe Line Corporation and secretary 
of its board of directors, and in ad- 
dition becomes manager of the new 
land, insurance, and tax department. 


> Arthur Disheroon, repairman at 
the Ranger compressor station of Lone 
Star Gas Company, has been made 
superintendent of the Benjamin, 
Texas, station. The announcement was 
made by B. L. Rogers, compressor 
department superintendent for Lone 
Star. 


> Walter B. Fulton, retired chief 
engineer of Interstate Oil Pipe Line 
Company, died in Shreveport, Louisi- 
ana, December 12. He had been in ill 
health since a heart attack several 
weeks ago. Serving as chief engineer 
of Interstate from 1945 until his re- 
tirement July 1 of this year, he was a 
veteran of 30 yearg’ service with affli- 
ates of Standard Oil Company (New 
Jersey). 

He was employed as a draftsman in 
the pipe line department of Standard 
Oil Company of Louisiana March 17. 
1918. On August 1, 1919, he was made 
chief engineer of the producing de- 
partment. With the formation of the 
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Standard Pipe Line Company on Sep- 
tember 1, 1923, he became chief en- 
gineer of the new company and when 
the pipe line properties were again 
taken over by Louisiana Standard, he 
became chief engineer of the pipe line 
department. 

When Louisiana Standard’s pipe 
line properties were acquired by Inter- 
state in 1945, Fulton assumed the post 
he held at the time of his retirement. 
He was on special assignment with 
Standard Oil Company (N.J.) for a 


short time. 


> N. A. Jorgensen has been appoint- 
ed regional manager of the Northeast 
Region by Gar Wood Industries, Inc. 
He will be responsible for the sale 
and distribution in that region of Gar 
Wood truck and tractor equipment. 
Buckeye ditchers. shovels, finegraders 
and spreaders, and St. Paul truck 
equipment, as manufactured by the 
three divisions of Gar Wood Indus- 
tries. Prior to his appointment as re- 
gional manager, Jorgensen was man- 
ager of the New York branch of Gar 
Wood Industries, Inc. 


> R. O. Pearson has been assigned 
to the newly created post of distribu- 
tion engineer for the Abilene, Texas, 
division of Lone Star Gas Company. 
Formerly he was in the industrial en- 
gineering department of that division. 


> Robert E. Daley, superintendent 
of the general mechanical department 
of Humble Pipe Line Company, Hous- 
ton, Texas, passed away December 15. 
He was 62 years of age. 


> W. G. Reeder, mechanical main- 
tenance supervisor for Shell Pipe Line 
Corporation, has been transferred 
from Fredericksburg to Austin, Texas. 


> Harold S. Young, formerly chief 
of the Caribbean section of the traffic 
department of the Standard Oil Com- 
pany (New Jersey), has been trans- 
ferred to the Inland Waterways Divi- 
sion of Esso Standard Oil Company 
and appointed assistant manager of 
the Mid-Atlantic branch of that divi- 
sion with headquarters at Baltimore, 
Maryland. Young has been with Esso 
for 25 years, 13 of which were with 
Creole Petroleum Corporation in 
Venezuela. Prior to leaving Venezuela 
he was marine superintendent. 





Lloyd O. Capps 


> Lloyd O. Capps has been ap. 
pointed Texas and New Mexico rep- 
resentative for Murphy safety 
switches, according to Frank W. Mur- 
phy, Manufacturer, Tulsa. He will 
specialize in sales and service of 
water and oil level controls for con- 
denser-cooled pumping engines with 
headquarters in Dallas, Texas. 


> J. B. Harshman, general manager 
of Stanolind Pipe Line Company, 
Tulsa, Oklahoma, has resigned to ac- 
cept the post of general manager of 
the Utah Oil Refining Company, Salt 
Lake City, Utah. He has been general 
manager of Stanolind since 1945 and 
recently completed his 28th year with 
the company. 


> Claude L. Draper of Wyoming was 
unanimously elected vice chairman of 
the Federal Power Commission to 
serve during calendar year 1949. He 
will succeed Harrington Wimberly 
of Oklahoma who has served in 1948. 


Commissioner Draper has been a 
member of the Federal Power Com- 
mission continuously since 1930 when 
the commission was first organized as 
an independent agency. Prior to that 
he served for 11 years as chairman of 
the Wyoming State Board of Equaliza- 
tion and the Wyoming Public Service 
Commission. 

Under provisions of the Federal 
Power Act, the commission each year 
selects one of its members to serve as 
vice chairman. 


> E. O. Jewell, general manager of 
the Board of Commissioners, Port of 
New Orleans, has resigned after eight 
years’ service devoted to development 
of the port to its position as the na- 
tion’s second in value of cargo shipped 
abroad, to become general manager 
of the Port of Norfolk. Jewell’s new 
assignment is part of Norfolk’s water- 
front re-organization under the re- 
cently created State Port Authority in 
Virginia. As manager of the New Or- 
leans Waterfront Board, Jewell is 
credited with a major share of the 
port’s rapid advance in the last eight 
years. During the war New Orleans 
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Cook Graphitic Iron .. . 
Plain Rings 

Cooktite Sealing Rings 

Oil Control Rings 
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And to many operators who look for top results from the 
piston rings they buy, the best means only one thing—Cook 
Graphitic lron Rings. They have learned from actual experi- 
ence that, by paying a little more for Cook Rings, they bene- 
fit many times over by extra economy and higher engine 
efficiencies. 


These money-saving results come from features of design 
and construction which only Cook Rings have. Chief among 
these is Cook Graphitic Iron. This exclusive ring material 
is way out front for its ability to resist and retard wear and 
for its toughness and staying power under the trying condi- 
tions of high temperature, pressures and faulty lubrication. 


When this ring material is shaped into piston rings, every 
step of the process is carefully controlled to insure correct 
tensioning, light tightness and proper surface treatment for 
the service they will perform. 


As a result, Cook Rings can always be counted on to pro- 
vide full, long-lasting sealing efficiency from the first day they 
are installed. 


Next time you need rings, be sure to specify Cook 
Graphitic lron Rings. It will be an investment wisely made. 


C. LEE COOK MANUFACTURING CO. 


INCORPORATED 
LOUISVILLE, KY. 
BALTIMORE e@ BOSTON @ CHICAGO @ CLEVELAND 
HOUSTON @ LOS ANGELES @ MOBILE @ NEW ORLEANS 
NEW YORK . SAN TULSA 








was cited by the Army as the nation’s 
most efficient port. Through his efforts, 
the state’s dock board recently ear- 
marked $10,000,000 for waterfront 
improvement and it is now actually 
under way. 


> George T. Studebaker has been 
made assistant compressor station su- 
perintendent at Skellytown, Texas, by 
the Northern Natural Gas Company. 


>» R. F. Nowlin, senior engineer in 
the Houston, Texas, general office of 
United Gas Pipe Line Company, has 
been made measurement supervisor of 
that division. 


> J. L. Burke, chairman of the Ship- 
pers Oil Field Traffic Association since 
its organization in 1941, was honored 
recently at a dinner given for him in 
Dallas, Texas, by 300 oil field haulers. 
Burke, who is president of Stanolind 
Pipe Line Company, completed seven 
years’ service to the association, estab- 
lished to fill the need for a general or- 
ganization to protect the interests of 
the shipping public and the oil field 
carriers in rate matters. 

Succeeding Burke as chairman of 
the association is R. J. Andress, a di- 
rector of Stanolind Pipe Line Com- 
pany. The annual meeting and elec- 
tion was attended by carriers from all 
oil producing areas. 


Elected co-chairman of the associa- 
tion was T. M. Moore, Atlantic Re- 
fining Company, Dallas. W. W. 
Klingensmith, manager of the traf- 
fic department of the Tulsa Chamber 
of Commerce, was re-elected secre- 
tary-treasurer. 


> R. G. LeTourneau, president of 
R. G. LeTourneau, Inc., Peoria, IlIli- 
nois, and Longview, Texas, announces 
the appointment of Hans A. Bohu- 
slav as special engineering consultant 
to LeTourneau. Bohuslav goes to the 
LeTourneau Company from Engineer- 
ing Controls, Inc., of Los Angeles, Cal- 
ifornia, where he was vice president 
in charge of engineering and produc- 
tion. Bohuslav is recognized through- 
out the engineering profession as an 
outstanding authority on high-power 
diesel and gasoline engines. 

Bohuslav assumed his duties as spe- 
cial assistant to LeTourneau on Jan- 
uary 1 and is making his headquarters 
at Longview, Texas. 


> T. R. Pierce has been advanced to 
the post of superintendent of trans- 
portation for the General Petroleum 
Corporation’s installations at Taft, 
California, it was announced at the 
company’s home office in Los Angeles 
by W. B. Pyles, transportation de- 
partment manager. Pierce will super- 
vise the operation of more than 200 


pieces of mobile equipment thai are 
headquartered at Taft as well as the 
extensive maintenance shops that are 
located there. 


A native of Council Bluff, Iowa, 
Pierce joined the General Petroleum 
Corporation in March, 1924 as a team. 
ster at Taft. Except for one five-year 
period when he was assigned to Gen- 
eral Petroleum Vernon plant, he has 
been located continuously at ‘aft. 
Pierce has been a transportation fore. 
man since November, 1938. 

In his new post he replaces R. S, 
Hartman who has been transferred 
to Vernon, California, where he will 
serve as co-superintendent of transpor- 
tation. 


> Delbert Y. Hewitt, Mt. Pleasant, 
Michigan, active in the Michigan oil 
industry for the last 16 years, has been 
named executive vice president and 
member of the board of the Leonard 
Pipe Line Company. J. Walter Leon- 
ard, president of the company, who 
announced Hewitt’s appointment fol- 
lowing a board meeting in Detroit, 
also announced the promotion of John 
J. Devine, acting general manager, 
to general manager and ‘a member of 
the board. 

Hewitt succeeds David E. Beach 
as executive director of the Leonard 
company, one of Michigan’s largest 
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AFETY SWITCH cuts 
off engine 


Murphy OPL switches designed for pumps powered by 
magneto or battery ignition engines, shut off pumps when 
tank is pumped out; when line breaks; when remote 
obstructions cause dangerous overpressure or remote 


valves are closed on loading dock. 


@ Buy MURPHY SAFETY SWITCHES & INDICATORS IN 
ONE LOW COST UNIT 


Write for Information 


FRANK W.MURPHY G7 





@ Box 1476, TULSA OKLAHOMA 
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P. 0. Box 1589 


Transportation Men Agree... 


“...the men in this department feel that 
pipe line men everywhere will appreciate 
and derive much benefit from a specialized 
transportation magazine, of The Petroleum 
Engineer type...” 


..» That PE’s New Streamlined 
Pipe Line and Marine Transportation 
Magazine 


“... will prove a ‘must’ to transportation men 
who are on their toes...add my name to 
your subscription list.” 


JOIN THESE PRACTICAL, 
PROGRESSIVE READERS 
Use the Enclosed 


Card to Start Your 
Subscription Today 


The Petroleum Engineer 


Dallas 1, Texas 
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Personal Supervision 


We know that in addition to having experienced personnel and 
ample equipment, it takes personal supervision to get the job done 
right. That’s why one of these four men: Albert C. Johnson, Charles 
T. Tillotson, Maurice W. Crawford or Felix M. Johnson, personally 





supervises each and every one of our construction projects. 





a 


TROJAN CONSTRUCTION C0. 


1nCcoOoORPOR AT E D 
OFFICE 2519'% SOUTH ROBINSON e BOX 4427, OKLAHOMA CITY 9, OKLAHOMA e PHONE 2-7696 


WAREHOUSE, 1503 S.E. 29th, PHONE 6-1430 
MODERN EQUIPMENT ee EFFICIENT PERSONNEL © FINANCIAL STABILITY 
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0.C. WHITAKER CO. 
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independent crude oil gathering and 
purchasing companies. Beach resign- 
ed earlier in the year to organize a 
new oil development company in the 
Southwest. 

A graduate of the Mackay School 
of Mines at the University of Nevada 
in Reno. Hewitt went to Mt. Pleasant 
in 1932 and was employed by the 
Roosevelt Oil Company. He was pro- 
moted to assistant superintendent in 
1934 and on March 1, 1935, was made 
general manager of Simrall Corpora- 
tion. Later the same year he also be- 
came superintendent of the Michigan- 
Toledo Pipe Line Company. Hewitt 
was elected to the board and was made 
executive vice president of Simrall 
Corporation in January, 1941, a posi- 
tion that he continued to hold until his 
resignation from the Roosevelt-Sim- 
rall companies early this fall. 

Devine, who has served as acting 
manager of the company since Beach’s 
resignation, has been associated with 
Leonard for the last 11 years. He at- 
tended the University of Oklahoma at 
Norman, going to Mt. Pleasant in 
1936, and joining the Leonard com- 
pany early in 1937. After working in 
various divisions of the company he 
was promoted to pipe line superin- 
tendent June 15, 1946, and in 1948 
became acting general manager. 

At the annual November meeting of 
stockholders and directors, J. Walter 
Leonard was named president and 
director; Grant L. Cook was elected 
secretary-treasurer and director, and 
David E. Beach and Bernard M. 
Jones were named directors of the 
company. 


> Dr. George Diehlman of the Na- 
tional Lead Company, spoke on the 
subject “Combatting Corrosion With 
Paint” before a joint meeting of the 
Northeast Region and the Metropoli- 
tan New York Section of the National 
Association of Corrosion Engineers. 
at the Building Trades Employers As- 
sociation, 2 Park Avenue, New York, 
on December 7. Dr. Diehlman, an au- 
thority on paint, discussed the prac- 
tical applications of paint to structure 
exposed to normal and marine atmos- 


pheres. 


> W. E. Toensing has been ap- 
pointed district manager by Gar Wood 
Industries, Inc. in Virginia, North 
Carolina, South Carolina, and the Dis- 
trict of Columbia. He will be respon- 
sible for the sale and distribution of 
Gar Wood truck and tractor equip- 
ment, Buckeye ditchers, shovels, fine- 
graders and spreaders and St. Paul 
truck equipment, as manufactured by 
the three divisions of Gar Wood. Prior 
to his new appointment, Toensing was 
service manager for the St. Paul di- 
vision, Minneapolis, Minnesota. 
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>» Ray L. Smith and Son, Inc., El 
Dorado, Kansas, has completed its 
two projects for Cities Service Gas 
Company. The 183-mile, 26-in. line 
from Ulysses, Kansas, to Hutchinson 
was completed December 15. Joe L. 
Work was superintendent and W. G. 
Frost job superintendent. The 2214 
miles of 26-in. from Hutchinson to 
Newton was actually an extension of 
the other job. Sometime during the 
year it is expected to lay a line from 
Newton to Ottawa where it will con- 
nect with a line going into Kansas 
City. The Newton-Hutchinson job was 
completed December 18 with T. R. 
Clements and “Pop” Kimball the 
superintendents. 


> Sheehan Pipe Line Construc- 
tion Company, Tulsa, Oklahoma, 
will be under way by February 1 on 
55 miles of 22-in. between Wood 
River and Patoka, Illinois, for The 
Texas Pipe Line Company. The com- 
pany also has been awarded recently 
a contract by the Ohio Oil Company 
to install a 6-in. line between that 
company’s East Sparta, Ohio, station 
and Canton, Ohio. 


This month probably will see com- 
pletion of the job for Buckeye Pipe 
Line Company, which is a 12-in. crude 
oil line extending from Cygnet, Ohio, 
to Cleveland. Another job in progress 
is for Stanolind Pipe Line Company, 
consisting of three 12-in. loops be- 
tween La Plata, Missouri, and the west 
bank of the Mississippi River. 


> Britton Contracting Company, 
Fort Worth, Texas, is doing about 30 
miles of field work at Playsville and 
Washington, Pennsylvania, for the 
Manufacturers Light and Heat Com- 
pany. This consists of takeup and re- 
lay of 6, 8, 10, and 12-in. pipe. Roy 
Clark is in charge and the field office 
is at Playsville. A small job has just 
been completed at Oakland, Maryland, 
for the same company. This was 4 
miles of 8-in. “Curly” Hahn was in 
charge. At Lisbon, Ohio, 8 miles of 
6 and 8-in. is being completed for 
Manufacturers Light. “Romance” Col- 
lins is the superintendent. 


> Smith Contracting Corpora- 
tion, Fort Worth, Texas, is under way 
on its 157 miles of 22-in. pipe being 
laid for Shell Pipe Line Corporation 
as a part of the Ozark Pipe Line Sys- 
tem. This section is from the Verdigris 
River, Rogers County, Oklahoma, to 
Buffalo, Missouri. The contractor is 


uma Pipe Line Contractors 


working two spreads and each had 
laid about 12 miles on January 4. 
F. A. Smith is general superintendent. 
Fred Peters is spread superintendent 
of Section 3 and Ivan E. Steele is office 
manager. Mirl Rumsey is spread 
superintendent of Section 2 and Ben 
L. Mapes is office manager. Ware- 
houses are at Vinita, Oklahoma, and 
Neosho, Missouri. 

This contractor has laid (January 
4) 100 miles of the 170 miles of 24-in. 
pipe between Wichita Falls, Texas, 
and Cushing, Oklahoma, for The 
Texas Pipe Line Company. C. C. Craig 
is superintendent on the job and H. G. 
Breckenridge office manager. 

The 80 miles of 10 and 12-in. for 
Stanolind Pipe Line Company from 
Wasson station to Wheeler station in 
West Texas has been completed. J. H. 
Smith was superintendent and E. A. 
Bell office manager. 

For Shell Pipe Line Corporation, 
from Wasson station to Hobbs station, 
15 miles of a total of 3214 miles have 
been laid. This is 12-in. pipe. J. H. 
Smith is superintendent and E. A. Bell 
office manager. 


> B. & M. Construction Company, 
Oklahoma City, Oklahoma, has re- 
cently completed 12-in. gas pipe lines 
in the vicinity of Jackson, Mississippi, 
for the United Gas Pipe Line Com- 
pany. Also about 50 miles of 6-in., 8- 
in., and 16-in. for the Mississippi 
Power and Light Company, and about 
50 miles of reconditioning and relay- 
ing of 6-in. and 8-in. line for Champ- 
lin Oil Company. 


> Deaton and Sons, Inc., Odessa, 
Texas, is laying 25 miles of gathering 
lines in the Fullerton field, Texas, for 
Stanolind Oil and Gas Company. The 
pipe varies in sizes from 2 in. to 22 in. 
All ditch was dug and the pipe ready 
to be laid December 27. The job is 
going smoothly and won’t take long to 
complete. Bill Fogleman is spread 
foreman. 


>Bechtel Corporation, San Fran- 
cisco, California, at the moment does 
not have any pipe line projects under 
way in the United States. The most 
recent completion was that for Ten- 
nessee Gas Transmission Company, 
which was a 30-in. and 31-in. loop line 
190 miles long in Texas. 

Major pipe line work by this com- 
pany outside the U. S. is the 30-in. 
and 3l-in. Trans-Arabian pipe line, 
which is being constructed for the 
Trans-Arabian Pipe Line Company. 
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> The Fish Engineering Corpora- 
tion. Houston, Texas, has the man- 
ager constructor’s contract for laying 
the pipe and building compressor sta- 
tions for Trans-Continental Gas Pipe 
Line Corporation. The line will extend 
from the Rio Grande Valley of Texas 
to New York City and will consist of 
1839 miles of 20-in., 26-in., and 30-in. 
main line and 400 miles of laterals. 
Ten compressor stations will be in- 
stalled with a total of 72,000 hp 
initially. This will provide a line capac- 
ity of 340,000,000 cu ft a day. 


> Morrison Construction Com- 
pany, formerly of Odessa, now of 
Austin, Texas, is working on 277 miles 
of 12-in. for Phillips Pipe Line Com- 
pany, extending from Borger to Gold- 
smith, Texas. The field office is at 
Panhandle and J. W. Hatcher is the 
superintendent. This company also is 
laying 75 miles of repressuring lines 
at Pettus, Texas, for Stanolind Oil 
and Gas Company. R. L. McMillon is 
superintendent of the job. 


>Wilson Construction Company, 
Tulsa, Oklahoma, began construction 
December 27 of 13 miles of 8, 10, and 
12-in. line for Panhandle Eastern 
Pipe Line Company, extending from 
Dumas, Moore County, Texas, noth- 
west. Completion is expected to be 
about January 27. M. L. Mathews, Jr., 
is superintendent, and B. K. Alley is 
in charge of the field office, which is 
at Dumas. 


When this job is completed work 
will begin on 6 miles of 8 and 10-in. 
for the same company near Guymon in 
Texas County, Oklahoma. 


> J. R. Horrigan Construction 
Company, Houston, Texas, is work- 
ing on an 80-mile section of 24-in. 
between McPherson and Onaga, Kan- 
sas, for the Michigan-Wisconsin Pipe 
Line Company. This is a part of the 
470 miles being laid for that company. 
Work was shut down for a time due 
to lack of line pipe. The field office for 
this spread is at Manhattan, Kansas. 
Louis Visentine is the superintendent 
and Curt Harrelson the welding fore- 
man. 


> Wright Construction Company, 
Lovington, New Mexico, has been 
awarded a contract to lay 26 miles of 
85g-in. pipe line in Andrews County, 
West Texas, for The Texas-New 
Mexico Pipe Line Company. The line 
will extend from Shafter Lake station 
to a point 26 miles southwest. 
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> Vaughn and Taylor Construc- 
tion Company, Wichita Falls, Texas, 
expects to complete the gathering 


system it is laying near Texhoma, 
Oklahoma, for Phillips Petroleum 
Company on or about February 1. 
This system is to Phillips’ Hansford 
plant and consists of 90 miles of pipe 
ranging in diameter from 8 in. to 24 
in. D. D. Vaughn is superintendent for 
the contractor. 


> Eastern Construction Company, 

Dallas, Texas, has been getting more 
pipe for the Lone Star Gas Company 
line between Opelika and Dallas, 
lexas, and that job is about a third 
completed (January 4). For a con- 
siderable length of time the work was 
at a virtual standstill due to inability 
to procure line pipe. The total length 
of the line will be 70 miles. Pipe is of 
20-in. diam. F. K. Brown is superin- 
tendent for the contractor and Frank 
Hindman is in charge of the field 
office. 


>» Anderson Brothers Corpora- 
tion, Houston, Texas, will lay 201 
miles of 22-in. pipe on Shell Pipe 
Line Corporation’s Ozark Pipe Line 
System. This contractor has Sections 
1, 5, and 6, from Roxdale station to 
Wood River, Illinois. Included in the 
contract are dual crossings of the Mis- 
souri and Mississippi rivers and a 


single crossing of the Gasconade 
River. Work has begun with three 
spreads. The central field office is at 


St. Char-es, Missouri. 


> R. H. Fulton and Company, 
Lubbock, Texas, is constructing five 
loops of 26-in. gas line totaling 114 
miles for the Panhandle Eastern Pipe 
Line Company. The loops are being 
laid from Liberal, Kansas, northeast 
toward Kansas City. Two spreads are 
working with offices maintained at 
Liberal and Newton. It is expected 
that this work will be finished about 
March 15. 

The company also is laying 10 miles 
of 14-in. line at Albuquerque, New 
Mexico, for the Southern Union Gas 
Company. 
> Williams Brothers Corpora- 
tion, Tulsa, Oklahoma, advises that 
it has completed or nearly completed 
all outstanding contracts, both foreign 
and stateside. (January 5). Contracts 
in Venezuela, both for Richmond Ex- 
ploration Company and Creole Petro- 
leum Corporation, were completed 
the latter part of December with the 
exception of final clean up work. The 
contract with Pemex in Mexico City 
is rapidly nearing a finish and should 
be completed within four or five 
weeks. This is a 20-in., 150-mile gas 
line from Poza Rica to Mexico City. 


The 47 miles of 10-in. for The Texas 
Empire Pipe Line Company in the 
vicinity of Drumright, Oklahoma, has 
been completed. 


> Midwestern Constructors, lic., 


Tulsa, Oklahoma, is under way with 


its section of Shell Pipe Line Corpora- 
tion’s Ozark System. This is 77 miles 
of 22-in. from Cushing, Oklahoma, to 
the Verdigris River, including dual 
crossings of the Cimarron and Arkan- 
sas rivers. M. T. Wilhite is superin- 
tendent. 


>» Latex Construction Company, 
Houston, Texas, has as its principal 
construction work the following: 

A 270-mile take-up and yard re- 
conditioning job for The Texas Pipe 
Line Company in the Houston-Liberty- 
Beaumont area. The pipe size is 6, 8, 
and 10 in. H. L. Leake is in charge 
of the take-up near Beaumont, Sam 
Harrison, office; H. E. Murphy, in 
charge of rack near Beaumont, J. J. 
Nolan, office; E. C. Norris and J. A. 
Williamson in charge of take-up and 
rack at Liberty and East Houston, R. 
Axsom and L. F. Redfearn, office. 
Work is 70 per cent completed. (Jan- 
uary 6). 
> A. C. Holder Construction Com- 
pany, Tulsa, Oklahoma, has been 
awarded the contract to lay Atlantic 
Pipe Line Company’s 382-mile, 10-in. 

















ROY F. PARKHILL 
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Better “stung along with PARKHILL” 


PIPE-STRING 





ae es 


have a 


PARKHILL TRUCK COMPANY 


General Office 
TULSA, OKLAHOMA 


ING PROBLEM 


Parkhill’s owners have had 59 years’ experience in pipe line stringing and oil field hauling. Modern 
equipment, skilled personnel, complete service and I.C.C. permits in 47 states mean that your pipe 
line or hauling job is in the best possible hands when you let your contract to Parkhill. 





&X 
PARKERLE 





GANT W. FOWLER 


Phone 4-6159 
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crude oil line from West Texas to the 
Gulf Coast area. Specifically, the line 
will extend from Crane to Refugio. 
The contractor has established a field 
ofice at Beeville and A. C. Holder is 
personally in charge. 


Says Gas Reserves Ample 


The Federal Power Commission was 
told recently that supplies of natural 
gas in West Texas and New Mexico 
are ample to meet all foreseeable de- 
mands for at least 15 years. 

This forecast was presented by Paul 
Kayser, president of El Paso Natural 
Gas Company and San Juan Pipeline 
Company. 

Testifying at a hearing on applica- 
tions of the companies to deliver gas 
to Pacific Gas and Electric Company 
of San Francisco, Kayser said: 

“There is nobody who sees a short- 
age of gas for the next fifteen years, 
except to cover peak consumption 
periods, and I'll say there won’t be any 
shortage after 15 or 20 years.” 

He told the commission the San 
Juan company proposes to pick up 
150,000,000 cu ft of gas daily in the 
San Juan basin. Its pipe line would 
extend from the northwest corner of 
New Mexico across Arizona. 


Polston General Manager 
Stanolind Pipe Line Co. 


Appointment of J. R. Polston to suc- 


ceed J. B. Harshman as general man- 
ager of Stanolind Pipe Line Company 
was effective January 1, J. L. Burke, 
president, has announced. Harshman 
resigned to accept a position as gen- 
eral manager with the Utah Oil Re- 
fining Company at Salt Lake City. 
At the same time, Burke announced 
elections to the directorate of Stano- 
lind Pipe Line Company of Cecil 

Hunt, general counsel, and T. R. Aude, 

manager of planning and economics. 

They assumed their posts January 1. 
| Creation of a new tax department 
5 also was announced by Burke. Jack 
) S. Stearns of Casper, Wyoming, was 
named tax commissioner. 

Polston, before his elevation to gen- 
eral manager, was assistant general 
manager in charge of engineering and 
construction. He rose from the ranks 
in the company after first accepting 
employment in 1922. His pipe line and 
oil refining experience includes peri- 
ods as construction superintendent for 
the former Marland Oil Company, and 
a a refinery process and estimating 
engineer for Arthur G. McKee & Co. 
g, unt, appointed general counsel of 
“tanolind October 16, 1948, is a 
ormer assistant attorney general of 

ahoma, and also a former vice 
| President of Phillips Pipe Line Co. 
; Aude, a graduate of Colgate univer- 


' 
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sity, joined the company in 1930 as 
a laborer. His elevation was rapid. He 
advanced to the post of chief engineer 
in November, 1945, and shortly after- 
ward was made assistant general man- 
ager in charge of engineering and 
construction. In December, 1947, he 
was made manager of planning and 
economics for the company. 
Appointed assistant tax commis- 
sioner in the new tax department, 
Burke announced, was Ray T. (Spud) 
Emery of Cheyenne. John #4, Stray- 
horn, Jr. was named tax representative 
for the company, and Roy J. Smith, 
formerly supervisor of the company’s 
statistical and tax report section of the 
accounting department, was made an 
attorney for the new tax department. 


Terminal Committee Named 


Appointment of an oil terminal and 
bulk tank storage industry advisory 
committee is announced by the U. S. 
Department of Commerce. 


The committee will advise and con- 
sult with the Office of Industry Co- 
operation regarding steel require- 
ments of the industry under the Volun- 
tary Agreements Program. 

Members appointed to the commit- 
tee are: 

James M. Rumsey, Columbian Steel 
Tank Company, Kansas City, Mis- 
souri. 

Eugene Stroud, Modern Welding 
Company, Owensboro, Kentucky. 

E. B. Biederman, General American 
Transportation Company, Chicago, 
Illinois. 

A. C. Keyes, Keyes Tank and Sup- 
ply Company, Casper, Wyoming. 

Tom Harle, Graver Tank and Manu- 
facturing Company, East Chicago, 
Indiana. 

F. E. Scheffner, The Lang Com- 
pany, Inc., Salt Lake City, Utah. 

F. E. Isemann, Butler Manufactur- 
ing Company, Washington, D. C. 

John M. Berry, Kennedy Tank and 
Manufacturing Company, Inc., In- 
dianapolis, Indiana. 

James P. Hamilton, Chicago Bridge 
and Iron Company, Chicago, Illinois. 

Roger Bramble, Lacy Manufactur- 
ing Company, Los Angeles, California. 

Inge Grant, Wyatt Metal and Boiler 
Works, Dallas, Texas. 

Ralph E. Kramer, Hammond Iron 
Works, Warren, Pennsylvania. 

R. C. Palmer, Birmingham Tank 
Company, Birmingham, Alabama. 

Howard Kornberg, Fargo Foundry, 
Fargo, North Dakota. 

J. R. Hill, McNamar Boiler and 
Tank Company, Tulsa, Oklahoma. 

R. H. Beck, Pittsburgh-Des Moines 
Steel Company, Pittsburgh, Pa. 

Joseph Redman, J. K. Welding 
Company, Brooklyn, New York. 
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SAVE 60% 


in welding time and materials. 


STEEL FORGINGS 
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50 Fannin Street 


Shreveport, Louisiana 
























































ENGINEERING 
SURVEYS 


We are experienced pipeline survey- 
ors, now working for major companies 
in the Gulf Coast. 

Let us consult with you on your sur- 
veying problems. 


JEFF W. STRAMLER 
BILL MILLER 


MILLER 





403 MILAM BLDG. - HOUSTON, TEXAS 


TELEPHONES C6953-P0992 
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Venezuelan Pipe Lines 

Venezuelan Atlantic Refining Com- 
pany completed a few months ago a 
short pipe line to provide outlet for 
its Tucupido crude. This is an 8-in. 
line that makes a junction at Las 
Palmas with the Texas-Caracas Petro- 
leam Company’s 16-in. trunkline, 
which delivers the oil to seaboard at 
Pamatacual, near Puerto la Cruz. The 
first oil from the Tucupido area was 
pumped through the line about Sep- 
tember 1, 1948. The first tanker lift- 
ing of some 115,000 bbl of Tucupido 
crude was made from the Pamatacual 
Terminal of Texas-Caracas Petroleum 
Company on September 28 and addi- 
tional liftings have been made at 
regularly scheduled intervals since 
that time. 

To provide outlet for the Pelayo oil, 
Venezuelan Atlantic Refining Com- 
pany recently completed a 6-in. pipe 
line from Pelayo to the Leona field 
terminal of Mene Grande Oil Com- 
pany’s trunkline to seaboard at Puerto 
la Cruz. 


Station Contracts Let 

Shell Pipe Line Corporation has let 
contracts for the construction of five 
pump stations on its Ozark Pipe Line 
System. The stations at Cushing and 
Chelsea, Oklahoma, will be built by 
Marshall-Kerr Construction Company, 
Tulsa, Oklahoma, and the stations at 
Diamond, Buffalo, and Bland, Mis- 
souri, by Johnson Construction Com- 
pany, Springfield, Missouri. 


Program Approved in Part 

The Federal Power Commission has 
authorized Tennessee Gas Transmis- 
sion Company of Houston, Texas, to 
build additional natural gas trans- 
mission facilities for the specific pur- 
pose of transporting 111,000,000 cu ft 
of gas per day for the account of 
Manufacturers Light and Heat Com: 
pany of Pittsburgh, Pennsylvania 
from the Southwest into the Appala- 
chian area. 

The facilities that the commission 
has authorized in this instance repre- 
sent only part of an overall expansion 
program for which the Tennessee com- 
pany is seeking authorization. Ap- 
proval was given for construction of 
approximately 516 miles of main line 
loops along the company’s existing 
system, 85 miles of lateral line, and 
additional compressor facilities. 
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Overall cost of the authorized facili- 
ties is estimated at $49,569,391. The 
commission deferred authorization of 
a proposed 238-mile line extending 
from northeastern Kentucky into 
northern Ohio pending further hear- 
ing on other facilities proposed by 
Tennessee Gas. 

The Tennessee company’s overall 
program involves extension of its ex- 
isting system by construction of ap- 
proximately 395 miles of 26-in. main 
line from northeastern Kentucky to 
the vicinity of Buffalo, New York; 
construction of about 909 miles of 
second and third loops along the ex- 
isting main line in Texas, Louisiana, 
Arkansas, Mississippi, Tennessee, 
Kentucky, and West Virginia; and 
additional compressor units. Esti- 
mated cost of the entire project, which 
would increase capacity of the Ten- 
nessee system by 340,000,000 cu ft 
daily, is $122,905,000. 


Constructing African Line 
Shell Petroleum Company has under 
construction a 150-mile, 6-in. products 


_ pipe line from the east coast of Africa 


inland to the southern area of Tan- 
ganyika, where the United Kingdom’s 
government ground nuts scheme is 
situated. The line, which will cost ap- 
proximately $2,000,000, will trans- 
port from 630,000 to 950,000 bbl of 
gasoline and diesel fuel annually. The 
fuel will be used for bulldozers, trac- 
tors, and transport vehicles employed 
in clearing the site, as well as for 
agricultural machinery in the sur- 
rounding cultivated areas. 


California Line Postponed 
Southern Counties Gas Company of 
California has applied to the Federal 
Power Commission for authorization 
to construct and operate 35 miles of 
natural gas pipe line in Riverside 
County, California. The line would be 
part of an 85-mile pipe line that would 
connect with the existing Texas-to- 
California pipe line near Moreno, 
California, and would extend to San 
Diego, Southern Counties Gas stated. 


The other 50 miles of the proposed 
pipe line is to be laid in San Diego 
County and would be constructed and 
operated by San Diego Gas and Elec- 
tric Company. The application states 
that the San Diego Company will file 
a companion application for this por- 


lion of the line. The entire proposed 
35-mile 16-in. line is designed to in. 
crease the Southern Company’s nat- 
ural gas deliveries to the San Diego 
Company by 40,000,000 cu ft a day, 
according to the application. 


Estimated overall cost of the 35. 
mile portion of line to be constructed 


by the Southern Counties Company is 
$1,931,700. 


Southern Counties’ main offices are 
in Los Angeles, California. 


Seek Increased Capacity 

Michigan-Wisconsin Pipe Line 
Company, Michigan Consolidated Gas 
Company, and Austin Field Pipe Line 
Company, all of Detroit, Michigan, 
have filed a joint application asking 
the Federal Power Commission to 
authorize construction and operation 
of additional natural gas facilities in 
connection with the Michigan-Wis- 
consin Company’s Texas-to-Michigan 
pipe line project, initially authorized 
by FPC in 1946. 

The previously authorized facilities 
include 1069 miles of 26 and 22-in. 
pipe extending from Hansford County. 
Texas, to the Austin Storage Field 
near Big Rapids, Michigan, and serv- 
ing markets in Wisconsin, Iowa, Mis- 
souri, and Michigan. 

In the latest application, Michigan- 
Wisconsin proposes to increase capac- 
ity of the line by 28 billion cu ft of 
gas a year through installation of ad- 
ditional compressor units, which 
would increase the compressor horse- 
power from 15,600 to 48,000. The 
facilities as presently authorized by 
FPC have a capacity of approximately 
47 billion cu ft annually. 

Other proposals by Michigan-Wis- 
consin include rerouting the section 
of main line to be built between Rulo, 
Nebraska, and the “Wisconsin-Junc- 
tion,” near Millbrook, Illinois and 
substitution of 24-in. pipe for the 26- 
in. pipe previously authorized between 
Hugoton field and the “Wisconsin 
Junction.” 


The joint application stated that 
there would be no change in service 
as previously authorized by the com- 
mission. Michigan- Wisconsin proposes 
to supply Michigan Consolidated with 
natural gas requirements in excess of 
those supplied under contract by Pan- 
handle Eastern Pipe Line Company. 
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Michigan Consolidated would receive 
the gas at the Austin: Field metering 
station in Michigan. 

Michigan-Wisconsin proposes to op- 
erate the Michigan Storage Fields and 
related facilities under a lease agree- 
ment with Michigan . Consolidated. 
Michigan Consolidated proposes to 
construct and operate certain minor 
facilities and to operate under lease 
the facilities now owned by and pro- 
posed to be constructed by the Austin 
company. 

Michigan- Wisconsin estimates total 
overall cost of the project as now pro- 
posed at $88,000,000. Cost of facilities 
to be constructed by Michigan Con- 
solidated and the Austin company are 
$400,000 and $3,000,000, respectively. 


Canadian Line in 1950 
Imperial Oil Ltd., will begin con- 
struction of a $35,000,000 pipe line 
from the Leduc field to Regina in the 
spring of 1950, according to a recent 
announcement of Imperial’s president, 
Henry H. Hewetson. Plans call for its 
completion in less than five months. 
With one pumping station the line 
capacity will be 40,000 bbl a day, and 
with eight stations, 100,000 bbl a day. 


Creole’s Venezuelan Line 


Is Placed in Operation 

The first pipe line to carry crude 
oil from Lake Maracaibo to an ocean 
terminal has been placed in operation 
by Creole Petroleum Corporation. The 
line’s full capacity of 325,000 bbl a 
day is expected to be reached in 
March. 

The line, 175 miles long, extends 
from Ule, midway between La Salina 
and Lagunillas, to Amuay Bay. Seven- 
teen miles are under water in the Gulf 
of Coro. 

After Creole completes its new re- 
finery at Amuay Bay, the pipe line 
will deliver 60,000 bbl a day there. 
The rest will be for transshipment by 
tanker to foreign refineries. 


Would Substitute Pipe 

Michigan Gas Storage Company, 
Jackson, Michigan, has applied to the 
Federal Power Commission for auth- 
orization to substitute 113 miles of 20- 
in. pipe and additional compressor 
capacity for 113 miles of 24-in. pipe 
previously authorized by the commis- 
s10n. 

The original program was author- 
ized by the commission late in 1946 to 
enable the company to establish and 
carry out a program for the purchase, 
storage, transportation, and sale of 
natural gas received from Panhandle 
Eastern Pipe Line Company. Facilities 
authorized included 146 miles of 24- 
in. line in Michigan extending from 
Freedom Junction to the Winterfield 
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and Cranberry Lake gas fields. Be- 
cause of the inability of Michigan Gas 
Storage to obtain 24-in. pipe, the com- 
pany postponed construction of about 
113 miles of the Freedom Junction 
line and was authorized in 1947 to 
substitute for the northern 37 miles 
two parallel 16 and 20-in. lines. - 

The 24-in. pipe is still unavailable 
to complete the 113 miles of construc- 
tion within the time required, the com- 
pany stated, but arrangements have 
been made to obtain the 20-in. pipe. 
This construction with additional 
compressor capacity will enable it to 
carry out the program as planned, the 
company added. The modification re- 
quested will not materially affect the 
cost of the program, the company 
said. 


Modifies Authorization 

The Federal Power Commission has 
further modified the temporary auth- 
orization given Texas Eastern Trans- 
mission Corporation last May for 
construction of additional facilities on 
the Big Inch line by permitting the 
company, pending further orders in 
the proceeding, to deliver and sell to 
Texas Gas Transmission Corporation 
any quantities of natural gas that may 
be available in excess of the volumes 
that can physically be delivered by 
Texas Eastern to its other customers. 

The gas would be delivered to Texas 
Gas’ Kentucky division for sale to 
customers in Kentucky and Indiana. 
Texas Eastern previously was given 
temporary FPC authorization to de- 
liver additional gas to the Consoli- 
dated Companies—East Ohio Gas 
Company, New York State Natural 
Gas Corporation, and Peoples Natural 
Gas Company. However, an explosion 
November 19 put the company’s 
pumping station near Seymour, Indi- 
ana, out of operation and Texas East- 
ern advised FPC that it cannot make 
these deliveries to the Consolidated 
Companies. Texas Eastern then re- 
quested the modification now granted 
for sale and delivery of this gas to the 
Texas Gas Transmission Corporation 
until the pumping station is recon- 
structed. ~ 

Texas Eastern’s proposed construc- 
tion program entails increased de- 
livery capacity of the corporation’s 
system by 75,000,000 cu ft a day. 


Lays Gathering Lines 

Better to receive and deliver crude 
oil to and from oil leases and pipe 
lines in the Velma area of Stephens 
County, Oklahoma, Sunray Oil Cor- 
poration is completing approximately 
25 miles of crude oil gathering lines 
in all directions from its Velma crude 
oil pump station. 

Already completed is a 4-in. line 








from the Velma pump station north- 
eastward to the Tussey, Oklahoma, 
pipe line outlet of the Kerr-McGee In- 
dustries, for crude oil exchange pur- 
poses. A 4-in. line running some six 
miles northwest of Velma to connect 
with the Interstate Oil Pipe Line Com- 
pany system has also been completed. 
This line makes it possible for Sunray 
to receive high gravity sweet Chitwood 
crude for special segregated blending 
uses at the company’s catalytic-crack- 
ing refinery at Duncan. 

A completed line also runs three 
miles south of Velma to miscellaneous 
producing leases and Sunray is ta’ ing 
several thousand barrels of crude daily 
direct from producing leases in the 
area at Alma, Chitwood, Knox, Doyle, 
Cruce, Velma, Sholem Alechem, and 
Tussey. 

Construction also has begun on a 
new 4-in. line 114 miles long from 
Velma to Interstate’s Tussey station 
where Sunray can deliver to or re- 
ceive from Mid-Continent, Sohio, 
Rock Island, Stanolind, or Interstate. 

Through exchange facilities at 
Velma Sunray can deliver to or receive 
oil from 23 separate producers includ- 
ing those named above, The Texas 
Company, Wood River, Skelly, Mag- 


nolia, and others. 
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Hearing Date Set 

lhe Federal Power Commission has 
scheduled further hearing to begin 
January 31 in San Francisco, Califor- 
nia, in the consolidated proceedings 
on applications from El Paso Natural 
Gas Company, San Juan Pipe Line 
Company, and Pacific Gas and Elec- 
tric Company. The three companies 
are seeking FPC authorization to con- 
struct and operate natural gas trans- 
mission facilities. 

When FPC scheduled the original 
hearing for presentation of direct evi- 
dence, which was held from Decem- 


ber 6 to 13 in Washington, D. C., it 
stated that cross examination would 
be heard in San Francisco, at a date 
to be determined later. 


El Paso’s application proposes the 
construction and operation of addi- 
tional facilities to transport and sell 
approximately 400,000,000 cu ft of 
natural gas a day to Pacific Gas and 
Electric Company on the border line 
of California and Arizona near 
Needles, California. Of this volume, 
150,000,000 cu ft is to be purchased 
from San Juan Pipe Line Company 
and 250,000,000 cu ft is to be pur- 
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chased in the Permian Basin in New 
Mexico and Texas. Facilities planne:| 
for construction include approxi. 
mately 192 miles of 26 and 30-in. line 
looping the company’s present 26-ii. 
line from the Permian Basin; about 
95 miles of 24-in. line in Texas to 
reach gas supplies; about 102 miles of 
26-in., and 17 miles of 30-in. line ex- 
tending from the company’s Gila com- 
pressor station in central Arizona to 
a junction with the proposed San Juan 
line; 80,840 hp in compressor capac- 
ity, and additional field lines and 
equipment. Cost has been estimated 
at $52,456,032. 


San Juan has requested authoriza- 
tion to construct and operate facilities 
to transport and sell 150,000,000 cu 
ft of natural gas daily to El Paso at a 
point about 20 miles east of Needles, 
California, in Mohave County, Ari- 
zona. The gas proposed to be trans- 
ported is to be purchased by San Juan 
in San Juan County, New Mexico. 
Facilities to be constructed would in- 
clude 451 miles of 24-in. pipe line, a 
3300-hp main line compressor station, 
121 miles of feeder and gathering 
lines, a field compressor station with 
3000 hp installed capacity and ap- 
purtenant facilities. Total cost has been 
estimated at $28,000,000. 


PG&E’s construction plans include 
506 miles of 30-in. line extending from 
the California boundary near Top- 
ock, Arizona, to its terminal near 
Milpitas, California, a total of 67,056 
hp in compressor facilities, and addi- 
tional lateral lines. Total cost has been 
estimated between $57,274,000 and 
$65,275,000. These facilities would be 
operated to transport and sell natural 
gas purchased from El Paso to cus- 
tomers in northern and central Cali- 
fornia. 


El Paso Natural Gas and the San 
Juan Company both have main offices 
in El Paso, Texas, and PG&E’s offices 


are in San Francisco, California. 


FPC Postpones Hearing 


Upon motion of Tennessee Gas 
Transmission Company of Houston, 
Texas, the Federal Power Commission 
has postponed to a date to be fixed by 
further order the hearing previously 
scheduled to open January 5, in Wash- 
ington, D. C., on the company’s appli- 
cation to construct additional natural 
gas transmission facilities. 


The company had requested FPC to 
postpone the hearing until April, 1949. 
to allow time for conclusion of addi- 
tional gas supply contracts and prep- 
aration of evidence for presentation at 
the hearing. In its order of postpone- 
ment, however, FPC said the date was 
left indefinite to permit, “if future 
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developments so warrant, reconvening 
the hearing prior to April, 1949.” 
Fifteen days’ notice of the time and 
place of hearing will be given, the 
commission added. 

Tennessee Gas received FPC 
authorization December 7, 1948, to 
construct a portion of the facilities 
sought in the application. The facili- 
ties authorized at that time, which in- 
clude approximately 516 miles of 
main line loops along the company’s 
existing system, 85 miles of Jateral 
line, and additional compressor facili- 
ties, are for the specific purpose of 
transporting 111,000,000 cu ft of gas 
per day for the account of The Manu- 
facturers Light and Heat Company of 
Pittsburgh, Pennsylvania, from the 
Southwest into the Appalachian area. 


The commission, at that time, de- 
ferred authorization of a proposed 
238-mile line extending from north- 
eastern Kentucky into northern Ohio 
pending further hearing on other 
facilities proposed by Tennessee Gas. 


The Tennessee company’s overall 
program involves extension of its ex- 
isting system by construction of ap- 
proximately 395 miles of 26-in. main 
line from northeastern Kentucky to 
the vicinity of Buffalo, New York; 








construction of about 909 miles of sec- 
ond and third loops along the existing 
main line in Texas, Louisiana, Arkan- 
sas, Mississippi, Tennessee, Kentucky, 
and West Virginia; and additional 
compressor units. Estimated cost of 
the entire project, which would in- 
crease capacity of the Tennessee sys- 
tem by 340,000,000 cu ft daily, is 
$122,905,000. 


Hearings on the Tennessee com- 
pany’s application were held last sum- 
mer and FPC subsequently reopened 
the proceedings, stating that “Ten- 
nessee company has not shown that it 
possesses a supply of natural gas rea- 
sonably adequate to meet its con- 
tracted obligations -to its customers 
and the demands which it is reason- 
able to assume will be made upon it.” 
The January 5, 1949, hearing was 
scheduled at that time. 

At the request of the Tennessee 
company, however, further hearings 
were held in November on certain 
phases of the proceedings, including 
the portion of construction authorized 
in the Commission’s December 7 order 
and the proposed Kentucky-Ohio line. 

Proceedings on the Tennessee com- 
pany’s application previously were 
consolidated for hearing with an ap- 


plication filed-jointly by Atlantic Sea- 
board Cerporation and Virginia Gas 
Transmission Corporation requesting 
authorization to construct additional 
natural gas facilities. 


Southern Natural Facilities 


The Federal Power Commission has 
authorized Southern Natural Gas 
Company, Birmingham, Alabama, to 
construct and operate additional main 
and branch loop lines in Alabama for 
transportation of natural gas. Total 
overall cost of the project is estimated 
at $865,160. 

Proposed new facilities include ap- 
proximately 814 miles of 24-in. main 
line loops, 9 miles of 12-in. branch 
line loop pipe, and a three line 12-in. 
crossing of the Coosa River. Construc- 
tion of the main line loops is designed 
to increase capacity of the company’s 
system between Birmingham, Ala- 
bama, and Atlanta, Georgia, accord- 
ing to Southern Natural’s application. 
The proposed branch looping line will 
increase the delivery capacity of the 
company’s Montgomery branch line 
by approximately 3,500,000 cu ft a 
day, Southern Natural said. 

Southern Natural was granted tem- 
porary FPC authorization for the 
project on October 29. 
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New officers of Mid-Continent Pipe Line Chapter of the Associated 
General Contractors of America, Inc., left to right: J. R. Horrigan, 
|. R. Horrigan Construction Company, Inc., Houston, Texas, vice presi- 
dent; Ray L. Smith, Ray L. Smith & Son, Inc., El Dorado, Kansas, vice 
president; T. A. Hester, Oklahoma Contracting Company, Dallas, presi- 
dent, and James P. Neill, H. C. Price Company, Bartlesville, treasurer. 





ice 


R. K. Shivel, superintendent (left), and C. S. 
LeNoir, general pipe line superintendent for 
H. C. Price Company, Bartlesville. Picture taken 
near Houston on Tennessee Gas Transmission 
Company's 30-31-in. line, recently completed. 


Barge designed for transporting sulphuric 
acid. Launched at Neville Island Shipyard 
of Dravo Corporation. Built for Consolidated 
Chemical Industries, Inc., Houston, Texas. 


Steel for America's pipe lines will soon 
be flowing from a new blooming, 
bar and billet mill being constructed 
at the Lorain, Ohio, plant of National 
Tube Company, replacing an old mill 

that has been in operation since 
before the turn of the century. 


Joe Su 
tor, a 
inspec 
Comp 
Pratt, 

tion o 
son lin 
Dorad 








Special aluminum tank cars wait in a long line at the new Shell Chemical Corporation plant near Houston, Texas, to 
carry glycerine to industrial customers. The use of aluminum cars assures high standards of purity necessary in this product. 


Making a crossing of Waxa- 
hachie Creek near Dallas, 
Texas, on Humble Pipe Line. 


Joe Sullivan (left), paint inspec- 
tor, and M. O. Thomas, chief 
inspector, Cities Service Gas 
Company. Photo taken near 
Pratt, Kansas, during construc- 
tion of Hugoton field-Hutchin- 
son line. Ray L. Smith & Son, El 
Dorado, Kans., was contractor, 











Lowering-in operation on 
Southern Natural Gas Com- 
pany line in Alabama. H. C. 
Price Company was contractor. 












U. S. Flag Tankers Continue 
To Lead in World Tonnage 


Davies & Newman, Ltd., have issued 
new statistics showing the world tank- 
er fleet of vessels over 500 gross tons 
as of November 1, indicating a con- 
tinued tonnage lead by United States 
flag tankers over Great Britain with 
a total of 8,623,629 deadweaght tons 
reported out of a total world tanker 
fleet of 23,882,526 tons. A decrease 
from the figures reported for May 1, 
1948, is indicated in the strength of 
U. S. tanker tonnage, whereas Great 
sritain reported a slight increase. A 
summary of the world tanker fleet 
follows: 


May 1, 1948, Nov. 1, 1948, 





tons dw tons dw 

United States. . . 9,637,969 8,623,629 
Great Britain.............. 5,437,539 5,755,817 
Norway 2,369,649 2,724,995 
| EE SER RES oe: 1,531,924 2,244,061 
Ae eee 648,825 778,461 
France RU Se th a oe 658,958 762,008 
SS rn 600,980 659,586 
Ne id Fan sw Sata eheyne 520,317 533,397 
BOY 4 EGR ARR ee 149,271 167,611 
Other petites scnacs Se 1,632,961 
Total........... 28,353,222 23,882,526 


Prewar figures placed the world 
tanker tonnage at 16,078,000 dead- 
weight tons, of which approximately 
4,601,000 tons were under the United 
States flag. The reduction of the total 
under “other flags” is due to fuller 
information received regarding the 
Japanese tanker fleet from which it 
appears that some 400,000 tons were 
sunk during the recent war. This loss is 
partly offset by the transfer to other 
flags appearing under this heading. 


Favor Voluntary Steel 


Allocation for Tankers 

Industry representatives placed ur- 
vent pleas on record at a public hear- 
ing on proposed extension of the 
voluntary plan under Public Law 395 
for the allocation of steel products for 
oil tankers, called by the Department 
of Commerce’s Office of Industry Co- 
operation. Witnesses voiced strong 
support for the extension of voluntary 
programs for the construction of oil 
tankers, involving 40,380 tons of steel 
monthly allocations from 10,109 tons 
amendment that would increase 
monthly allocations from 10,109 tons 
of steel products to 15,415, it was re- 
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ported. The extension would take ef- 
fect February 28 when the law is to 
expire. The program must be ap- 
proved by Secretary of Commerce 
Charles Sawyer and Attorney-General 
Tom C. Clark, then be ratified by the 
steel producers before taking final 
effect. If Congress does not extend the 
act, the agreement could be extended 
for six month. 


Extend Docking Facilities 

Gulf Oil Corporation’s $19,000,000 
expansion program at the Port Arthur 
refinery has been completed, it was an- 
nounced recently. Included in the new 
construction units is an extension of 
docking facilities which will permit 
simultaneous berthing of six of the 
largest modern tankers up to a length 
of 525 ft. Other units will increase the 
refinery’s crude charging capacity by 


66,000 bbl a day. 
To Amend Marine Policy 


Beginning in February, marine 
cargo underwriters are planning to re- 
move from the marine policy the risks 
of loss or damage caused by any 
weapon of war employing atomic fis- 
sion or radioactive force, both in time 
of peace or war. Announcement of this 
action was made by the American In- 
stitute of Marine Underwriters, which 
states that the move will be accom- 
plished in the amendment of the war 
exclusion clause, known as the “free of 
capture and seizure” clause in the 
marine policy. This step, which spe- 
cifically eliminates the war risk defini- 
tion on such atomic risks from the 
marine policy: for the first time, gives 
the underwriters a more “pliable” op- 
eration. Under war risk cover policies 
are subject to cancellation or change 
within 48 hours, whereas under the 
marine risk definition they are sub- 
ject to a 30 days minimum cancella- 
tion or change status. 

Underwriters also have announced 
that they intend to revert to the so- 
called waterborne clauses that were in 
effect during most of World War II. 
but which were somewhat modified 
toward and after the end of hostilities. 
These clauses provide coverage for 
goods from time of loading aboard 
overseas vessel until discharge at des- 
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tination port or 15 days after the ar- 
rival of the vessel in the foreign port, 
whichever occurs first. The clauses 
also provide for termination at any 
port or place where the ship-owner 
may terminate the contract of af- 
freightment, and cover for not exceed- 
ing 15 days at a port or place of 
transhipment to another overseas ves- 
sel. 


To Construct 7-Mile Pier 
On East Coast of Arabia 


A pier, seven miles long and carry- 
ing broad gauge railway, is to be con- 
structed for the Arabian American 
Oil Company on the east coast of 
Arabia. The pier is to be used for 
berthing vessels supplying the new oil 
fields that are being developed around 
Dhahran. Completion of the project. 
which will provide the longest pier in 
the world, is expected within a year. 
The Motherwell Bridge and Engineer- 
ing Company, Ltd., has been awarded 
a major contract for the new Qatar 
field in Saudi Arabia. The contract 
covers steel oil storage tanks and pipe 
lines with all the necessary auxiliary 
equipment, including 5000 tons of 
steelwork and the laying of a 300- 
mile pipe line, with a loading line run- 
ning one mile into the Persian Gulf. 


Illinois River to Remain 


Open During Winter Months 
The Illinois River will be kept open 
for the movement ‘of petroleum 
throughout the winter months, B. L. 
Meece, of Globe Oil and Refining 
Company and chairman of the barge 
subcommittee of the National Petro- 
leum Council, stated recently. A Sen- 
ate appropriation of approximately 
$200,000 will enable the Coast Guard 
to keep the river and locks open and 
barges operating, and barge operators, 
who at one time wanted to close the 
river through the winter to make 
needed repairs, have agreed to make 
temporary repairs do for the time 
being. ; 
According to river trafic authori- 
ties, volume of business on waterways 
is considerably higher than last year. 
Barge operators are of ‘the opinion 
that the market for transportation 
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facilities will continue tight through- 
out the winter. Hauling charges are at 
about the same level as a year ago and 
little or no change is expected. 


Great Lakes Tankers 
Close Shipping Season 


Officially closing is the current ship- 
ping season for the majority of Great 
Lake tankers, leaving only two tankers 
to continue operations as long as 
weather permits, it is reported. Cleve- 
land Tankers, Inc., halted its four 
tankers, followed by Standard: Oil 
Company (Indiana). Socony-Vacuum 
Oil Company, Inc., plans to keep its 
28,500 bbl Traverse City serving close 
in ports such as St. Joseph and Mus- 
kegon, Michigan, and Milwaukee from 
Chicago, somewhat longer. Gulf Oil 
Corporation’s Paratex will continue 
its Cleveland and Toledo runs twice 
each week. : 


British Construction 
Trend Toward Tankers. 


The current trend in the British 
shipbuilding industry is toward tank- 
ers, according to the recent discussion 
of tanker needs that came up in a de- 
bate in the House of Commons. Alfred 
Robens, parliamentary secretary of the 
Ministry of Fuel and Power, predicted 
a world deficit of 100 to 250 tankers 
by 1951. In outlining the tanker. posi- 
tion of Britain, the official stated that 
“It is clear we must go on with a very 
extensive building program if we are 
to keep consistently up with the pro- 
duction of oil and the increased de- 
mands for it.” As of early 1948 tanker 
tonnage under construction and 
planned for completion by 1951 was 
1,130,000 deadweight tons. It is re- 
ported that the proposed British tanker 
fleet as of the end of 1951 would be 
6,360,000 tons. 

British shipbuilding yards have re- 
ceived orders from the British Tanker 
Company, Ltd. on the construction of 
six single-screw geared turbine steam 
tankers of 28,000 deadweight tons. 
Meanwhile a third new tanker for the 
British Tanker Company to be com- 
pleted by Harland and Wolff, Ltd., 
was announced. The two earlier ves- 
sels were the British Ranger, built at 
Govan and the British Security, . built 
at Belfast. These two shipyards have 
still to complete eight tankers for 
these owners. A-motor tanker built at 
Belfast, British Strength, has a raked 
stem and cruiser stern, and has been 
built on the combined longitudinal and 
transverse system of framing, with two 
longitudinal bulkigeads. Her dimen- 
sions are: Length bp 463 ft, breadth 
moulded 61 ft 6 in., depth moulded 
34 it, and is designed to carry about 
12,280 tons deadweight on a draft of 
27 ft 6 in. Recently launched was the 
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British Workman, sister-ship of the 
British Strength. Following the recent 
installation of G. E. electrical propul- 
sion equipment in a single-screw tank- 
er built by the Furness Shipbuilding 
Company, Ltd., General Electric Com- 
pany has now been commissioned to 
supply similar machinery for an addi- 
tional number of tankers. These ves- 
sels, which are under construction for 
the Eagle Oil and Shipping Company, 
Ltd., will have an overall length of 
530 ft and a beam of 69 ft, it is re- 
ported. 


Oil Companies Plan Expansion 
Philadelphia Port Facilities 


Six major oil companies have 
scheduled $163,000,000 for expansion 
in the Philadelphia port area during 
the coming year, the Philadelphia 
Chamber of Commerce reveals. ‘The 
Chamber of Commerce survey indi- 
cated that those participating in this 
program include Gulf Oil Corpora- 
tion, Sun Oil Company, Atlantic Re- 
fining Company, Socony-Vacuum Oil 
Company, Inc., and the Sinclair Re- 
fining Company. Expansion of tanker 
facilities in the port area is planned 
for the handling of increasing ship- 
ments of crude oil from the Middle 
East now coming to Philadelphia, the 
main point of entry for such ship- 
ments. 


Urges Navy to Use Private 
U.S.-Flag Tanker Facilities 


Adoption by the U. S. Department 
of the Navy of a policy under which 
that agency would seek its tanker 
transportation requirements from pri- 
vate U. S.-Flag tanker owning com- 
panies, including those American oil 
companies that may be in a position 
to supply the product requirements of 
the Navy, with delivery to be made by 
U. S. registered tankers, was urged 
upon Secretary of the Navy, John L. 
Sullivan, by Vice Admiral W. W. 
Smith, chairman, U.S. Maritime Com- 
mission, it was reported. 

In a letter to the Navy Department, 
copies of which were sent to Secretary 
of the Army Royall, Budget Director 
James E. Webb, and others, Admiral 
Smith referred to legislation proposed 
by the Navy-during the past summer as 
reported in a letter to the Bureau of the 
Budget and opposed at that time by 
USMC. The draft legislation would 
have authorized “the Secretary of the 
Army and the Secretary of the Navy 
to charter or lease Army and Navy 
vessels, or to provide for the opera- 
tion of such vessels under contracts or 
agency arrangements.” The Maritime 
Commission chairman cited that in the 
past the USMC often has expressed 
“opposition to the operation by the 








military services of merchant type 
vessels in what are essentially com- 
mercial fleld,” and that the commis- 
sion strongly feels that such opera- 
tions seriously interfere with the 
development of the strong and well- 
balanced American Merchant Marine 
called for in the 1936 Merchant 
Marine Act. 


Manchester Ship Canal 
To Get New Dock 


The directors of the Manchester 
Ship-Canal Company have authorized 
the promotion of a bill giving powers 
to construct a new oil dock near the 
entrance to the Manchester Ship Canal 
at Eastham. This project is closely 
associated with the new refinery, esti- 
mated to cost $60,000,000, which is 
being constructed by the Shell Group 
at Stanlow. The new dock is designed 
to accommodate tankers of up to 
30,000 tons, and its entrance lock will 
be 800 ft long and 100 ft wide. Esti- 
mated cost for the project was placed 
at about $16,000,000. 

The Manchester Ship Canal has 
played a large part in the oil trade 
ever since it was opened in 1894. In 
1933 a second and larger oil dock was 
opened and more than trebled the im- 
porting capacity at Stanlow. 

Oil companies established at Stan- 
low include ‘the Anglo-American Oil 
Company, Ltd., British Oil Storage 
Company, Ltd., the Shell-Mex and 
B. P., Ltd., C. C. Wakefield and Com- 
pany, Ltd., the National Benzol Com- 
pany, Ltd., Berry Wiggins, Lobitos 
Oilfield, and the General Oil Storage 
Company. The Manchester Ship Canal 
Company will now appear before the 
current session of Parliament to au- 
thorize the project. 


Federal Barge Lines 
To Restore Full Service 


Full barge service along the Missis- 
sippi, Missouri, and Illinois Rivers is 
being restored by Federal Barge Line, 
the Inland Waterways Corporation an- 
nounces. Embargoes were placed on 
various services of the barge lines last 
July as an economy move. Secretary of 
Commerce Charles Sawyer, governor 
of the corporation, stated “a brighter 
financial picture for the barge lines 
made the service restoration possible.” 
He cited the corporation’s revenues 
for the first quarter of the 1948 fiscal 
year as $500,000 above receipts for the 
corresponding period a year ago. Serv- 
ice restoration will become effective as 
soon as the corporation files amended 
tariff schedules with the Interstate 
Commerce Commission. Municipali- 
ties along the barge routes will be 
asked to provide adequate facilities 
for economic handling of barge ship- 
ments, it was reported. An administra- 
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tion move to increase the capital stock 
of the government-owned Federal 
Barge Line to $33,000,000 is planned 
for early launching in the 81st Con- 
gress. Department of Commerce ofh- 
cials expect the renewed effort to be 
more successful than last year when 
the line obtained only $2,000,000 from 
Congress after asking for $18,000,000. 
Present capitalization of FBL is $15,- 
000,000 and the government operators 
want the additional funds to rehabili- 
tate the system before it is sold. 

Plans of the Army Corps of Engi- 
neers call for the sailing of ocean-go- 
ing steamers up the Mississippi River 
and the opening of a barge line link 
to New York by way of the Alleghany 
River. The Angele Higgins will be the 
first ocean-going vessel to sail up the 
river from.New Orleans next month. 
Operated by the Beaver Lines division 
of Los Americas Lines, Angele Hig- 
gins is 256 ft long and 42 ft wide with 
a draft of 14 ft. Part of her cargo will 
be unloaded at New Orleans to enable 
her to clear the river’s 9-ft channel. 
Barge line plans look toward a service 
from the Mississippi to New York 
tying in the River System with the 
Great Lakes, the Alleghany River, the 
New York Barge Canal, and the 
Genessee River. 


U. S. Ranks Third in 
Tanker Construction Tonnage 


The United States ranked third in 
the gross tonnage of ships on order 
or under construction in the private 
shipyards of the world for the first ten 
months of 1948 as a result of the oil 
tanker construction program, accord- 
ing to a report of the Shipbuilders 
Council of America. 

Great Britain is building 46.8 per 
cent of the tonnage consisting of 532 
vessels aggregating 3,838,572 gross 
tons. Sweden is second with 16.5 per 
cent or 198 vessels totaling 1,352,555 
gross tons. The United States with 14.9 
per cent is building 79 vessels of 1,- 
221,054 gross tons. 

In tanker construction the United 
States is third in number with 68 ves- 
sels while Great Britain is first with 
192 and Sweden second with 92. The 
United States is second, however, in 
tonnage with a total of 1,128,324 gross 
tons while Great Britain has 1,827,063 
gross tons and Sweden 929,980 gross 


tons. 


Suez Canal Regulations 


The Suez Canal Company states that 
with a view to accelerating the passage 
of tankers through Port Said, arrange- 
ments were made for the discharge of 
search-lights from moving tankers, a 
psactice that has been in current use 
and has yielded good results. Certain 
vessels continue to embark generating 
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sets for supplying current to the pro- 
jectors, and by reason of their weight, 
these sets are difficult to discharge 
from a moving vessel. For security 
reasons the company has decided that 
the use of generating sets for the sup- 
ply of current on board tankers shall 
no longer be authorized. Shipowners 
are advised that as from February 15, 
1948, tankers whose installations do 
not allow direct connection of the 
ship’s mains to the special projector 
will not be allowed to transit the canal 
by night. 


Converting LST’s 


Six former landing-ship tanks are 
now being reconverted for the Shell 
Caribbean Petroleum Company to 
carry crude oil in Venezuelan waters. 
The work is being done by the Todd 
Shipyards Corporation’s Brooklyn 
plant, and is about half finished, it is 
reported. Conversion of the LST’s is 
extensive and calls for radical altera- 
tions from their wartime outline. 
Scheduled for work is the addition of 
a new bulwark, superstructure, bridge, 
and smokestack aft. A new forward 
mast is also being installed, and the 
bow openings sealed up permanently. 
The former tank landing craft have 
already been renamed. No. 137 be- 
came the Laura; 180 the Leona; 198 
the Liria; 319 the Lucia, and 345 the 


Luisa. 


New Marine Transport 
Company Is Organized 


Organization of a new marine trans- 
port company to move crude oil from 
offshore locations, principally in the 
Gulf of Mexico, to terminals ashore, 
has been formed in New York by Ed- 
mond J. Moran, chairman of the 
board of the concern, following an- 
nouncements in New Orleans and 
Houston. 

The new firm, Offshore Oil Trans- 
port Company, which is composed 
largely of Louisiana and Texas in- 
terests that pooled equipment and 
other resources to meet the require- 
ments of a highly specialized opera- 
tion, already has both ocean-going 
tugs and barges available, according 
to the original announcements. 

Rear Admiral Moran, who is presi- 
dent of Moran Towing and Trans- 
portation Company, Inc., and Seaboard 
Shipping Corporation, both with head- 
quarters in New York, said these 
firms expect to make heavy contribu- 
tions in floating equipment and marine 
transportation experience to the new 
company’s projected operations. 

Alvin H. Howard of the New Or- 
leans investment securities firm of 
Howard, Labouisse, Friedrichs and 
Company, secretary of the new organi- 
zation, said the main office of Offshore 


Oil Transport will be in Houston, with 
a branch in New Orleans. 

Benjamin M. Bloomfield, Houston, 
formerly vice president-director of 
Lykes Brothers Steamship Company 
and now president of Dixie Carriers, 
Inc., and Bloomfield Steamship Com- 
pany, is president of the concern. 

Other officers are: Robert Suggs 
and Maurice Bayon, New Orleans, 
president and vice president, respec- 
tively, of Offshore Navigation Com. 
pany, vice presidents ; Norman Adams, 
Houston, vice president of Dixie Car- 
riers and a partner in the Texas in- 
surance firm of Norman and Adams, 
treasurer; George Peterkin, Houston 
oil producer and executive vice presi- 
dent of Latex Construction Company, 
and Neville Levy, New Orleans, presi- 
dent of Equitable Equipment Com- 
pany, directors—in addition to all the 
foregoing. 


Turbo-electric Tanker 

The single screw turbo-electric 
tanker San Silvestre launched at the 
Haverton Hill Shipyard of Furness 
Shipbuilding Company, Ltd., is the 
fourth tanker to be built for the Eagle 
Oil and Shipping Company, Ltd., who 
have placed orders with the builders 
for two more vessels. The San Sil- 
vestre is of the poop bridge and fore- 
castle type with machinery fitted aft, 
and is constructed to Lloyds highest 
class under their special survey for 
carrying petroleum in bulk. Her prin- 
cipal dimensions are: Length overall, 
537 ft; length between perpendiculars, 
510 ft; breadth moulded, 69 ft, and 
depth moulded, 37 ft. 

A deadweight of about 15,750 tons 
will be carried on a Summer draught 
of 29 ft 2 in., the designed speed being 
1434 knots on service, while the speed 
on trial is about 1534 knots. 

The vessel is built on the combined 
system of transverse side framing with 
longitudinal bottom and decks, and 
has a well raked stem and cruiser stern 


Oil Barge Launched 

One of the largest steel oil barges 
ever constructed for canal and harbor 
use was launched recently at the Staten 
Island yards of Bethlehem Steel Com- 
pany. Built for the Gulf Oil Corpora- 
tion, the Mantauk is 230 ft long, 43 ft 
in beam, with a depth of 14 ft 6 in. and 
a capacity of 19,000 bbl. The Montauk 
is the third of her class to be turned 
out by the yards during the past nine 
months and is the fiftieth steel harbor 
craft turned out since the war. In- 
corporating improved design, con- 
struction features, and advanced 
pumping and piping arrangements, 
the all-welded craft has 12 tank spaces. 
One of its distinguishing features is a 
notched stern to permit the use of a 
pusher-type tug. 
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PUBLICATIONS ON PETROLEUM AND NATURAL GAS BY THE BUREAU OF MINES 





PART 1—1911-1929 


Arrancep by years, list includes: 
Bulletins (B) 
Technical Papers (T P) 
Reports of Investigations (R 1) 
Information Circulars (I C) 
Special Reports 
Cooperative Reports 
Monographs (M) 
Economic Papers (E P) 
Periodical Reports 

Asterisk (*) before title of publica- 
tion means that it is reported out of 
print at present time. Others are avail- 
able without charge from Information 
Division. Bureau of Mines. Washing- 
ton. D. C., unless otherwise stated. 

If price is given, money must be 
sent with order to Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C. Stamps are not 
accepted. 

No money for publications should 
be sent to Bureau of Mines. /t does not 
sell reports. 

List does not include those papers 
written by Bureau of Mines staff and 
published in regular magavincs. 


1911 


*B 19. Physical and Chemical Properties of 
the Petroleums of the San Joaquin Valley, 
California, J. C. Allen and W. A. Jacobs, 
with a chapter on Analyses of Natural Gas 
from the Southern California Oil Fields, by 
G. A. Burrell. 

*B 32. Commercial Deductions from Com- 
parisons of Gasoline and Alcohol Tests on 
Internal-Com! ustion Engines. R. VW. Strone. 
*T P 3. Specifications for the Purchase of 
Fuel Qil for the Government, with direc- 
tions for sampling oil and natural gas, J. C. 
Allen. 

“Natural- Gasoline,” formerly “Natural-Gas 
Gasoline.” Beginning in 1911, an annual 
chapter i in “Mineral Resources of the United 
States” gave statistical information on the 
production of natural gasoline through 1931. 


1912 


*B 43. Comparative Fuel Values of Gaso- 
line and Denatured Alcohol in Internal- 
Combustion Engines, R. M. Strong and Lau- 
sen Stone. 

*T P 9. The Status of the Gas Producer 
and of the Internal-Combustion Engine in 
the Utilization of Fuels, R. H. Fernald. 

*T P 10. Liquefied Products of Natural 
Gas: Their Properties and Uses, J. C. Allen 
and G. A. Burrell. 

*T P 25. Methods fer the Determination of 
Water in Petroleum and Its Products, /. C. 
Allen and W. A. Jacobs. 

*T P 26. Methods of Determining the Sul- 
phur Content of Fuels, Especially Petroleum 
Products, J. C. Allen and I. W. Robertson. 


1913 


*B 42. The Sampling and Examination of 
Mine Gases and Natural Gas, G. A. Burrell, 
and F, M. Seibert. (Superseded by B 197.) 
*B 65. Oil and Gas Wells Through Work- 
able Coal Beds: Papers and Discussions, 





C. S. Rice. O. P. Hood, and Others. 


*B 71. Fuller’s Earth, C. L. Parsons. 

*T P 32. The Cementing Process of Ex- 
cluding Water From Oil Wells, as Prac- 
ticed in California, Ralph Arnold and V. R. 
Garfias. 


*T P 36. Preparation of Specifications for 
Petroleum Products, J. C. Allen. 


*T P 37. Heavy Oil as Fuel for Internal- 
Combustion Engines, J. C. Allen. 


T P 38. Wastes in the Production and Uti- 

lization of Natural Gas and Methods for 
Their Prevention, Ralph Arnold and F. G. 
Clapp, 5c. 
*T P 42. The Prevention of Waste of Oil 
and Gas From Flowing Wells in California, 
with a Discussion of Special Methods Used, 
hy J. A. Pollard, Ralph Arnold and V. R. 
Garfias. 

T P 43. Influence of Inert Gases on In- 
flammable Gasecus Mixtures, J. K. Clement. 
*T P 49. The Flash Point of Oils; Methods 
and Apparatus for Its Determination, J. C. 
{llen and A. S. Crossfield. 

T P51. Possible Causes of the Decline of 

Oil Wells. and Suggested Methods of Pro- 
longing Yields, L. G. Huntley. 5°. 
*T P 53. Proposed Reeulations for the 
Drilling of Gas and Oil Wells. O. P. Hood 
and A. G. Hexzem. 
*T P 54. Errors in Gas Analysis Due to 
Assuming That the Molecular Volumes of 
All Gases Are Alike, G. A. Burrell and 
F. M. Seibert. 
*T P 57. A Preliminary Revert on t' ¢ Uti- 
lization of Petroleum and Natural Gas in 
Wvoming, WV. R. Calvert, with a Discussion 
of the Suitability of Natural Gas for Making 
Gasoline, G. A. Burrell. 


i914 
*T P 45. Waste of Oil and Gas in the Mid- 
Continent Fields, R. S. Blatchley. 
*T P 66. Mud-Laden Fluid Applied to Well 
Drilling, J. A. Pollard and A. G. Heggem. 
*T P 68. Drilling Wells in Oklahoma by 
the Mud-Laden Fluid Method, A. G. Heg- 
gem and J. A. Pollard. 
*T P 70. Methods of Oil Recovery in Cali- 
fornia. Ralph Arnold and V. R. Garfias. 
*T P 74. Physical and Chemical Proper- 
ties of the Petroleums of California, J. C. Al- 
len, W. A. Jacobs, A. S. Crossfield, and R. R. 
Matthews. 
*T P 79. Electric Lights for Use About Oil 
and Gas Wells, H. H. Clark, 5c (Histor- 


ical interest only.) 


1915 


*B 88. The Condensation of Gasoline from 

Natural Gas, CG. A. Burrell, F. M. Seibert, 

and G. G. Oberfell. 

*T P 104. Analysis of Natural Gas and I]- 

luminating Gas by Fractional Distillation at 

Low ‘Temperatures and Pressures, G. 

Burrell. F. M. Seibert, and I. W. Robertson. 
*T P 109. Composition of the Natural Gas 
Used in 25 Cities, with a Discussion of the 
Properties of Natural Gas, G. A. Burrell and 

G. Oberfell. 

*T P 112. The Explosibility of Acetylene, 

G. A. Burrell and G. GC. Oberfell. 

*T P 115. Inflammability of Mixtures of 

Gasoline Vapor and Air, G. A. Burrell and 

H. T. Boyd. 

*T P 119. The Limits of Inflammability of 

Mixtures of Methane and Air, G. A. Burrell 

and G. G. Oberfell. 

*T P 120. A Bibliography of the Chemis- 

try of Gas Manufacture, W. F. Rittman and 


VM. C. Whittaker, compiled and arranged by 
M. S. Howard. 


*T P 127. Hazards in Handling Gasoline, 
G. A. Burrell. 


1916 


*B 114. Manufacture of Gasoline and 
Benzene-Toluene from Petroleum and Other 
Hydrocarbons, W. F. Rittman, C. B. Dutton, 
and E. W. Dean, with a bibliography com- 
piled by M. S. Howard. 


*B 125. The Analytical Distillation of 
Petroleum, W. F. Rittman and E. W. Dean. 


*B 134. The Use of Mud-Laden Fluid in 
Oil and Gas Wells, J. O. Lewis and W. F. 
McMurray. 

*T P 87. Methods of Testing Natural 
Gas for Gasoline Content, C. A. Burrell and 
G. W. Jones. 


*T P 117. Quantity of Gasoline Neces- 
sary to Produce Explosive Vapors in Sewers, 
G. A. Burrell and H. T. Boyd. 

*T P 121. Effects of Temperature and 
Pressure on the Explosibility of Methane- 
Air Mixtures, G. A. Burrell and I. W. Rob- 
ertson. 

*T P 130. Underground Wastes in Oil 
and Gas Fields and Methods of Prevention, 
W. F. McMurray and J. O. Lewis. 

*T P 131. The Compressibility of Nat- 
ural Gas at High Pressure, G. A. Burrell 
and I. W. Robertson. 

*T P 142. Vapor Pressure of Various 
Compounds at Low Temperatures, G. A. 
Burrell and I, W. Robertson. 

*T P 161. Construction and Operation 
of a Single-Tube Cracking Furnace for 
Making Gasoline, C. P. Bowie. 

*T P 163. Physical and Chemical Prop- 
erties of Gasoline Sold Throughout the 
United States During the Calendar Year 
1915, W. F. Rittman, W. A. Jacobs, and 
E. W. Dean. 


1917 


*B 120. Extraction of Gasoline from 
Natural Gas by Absorption Methods, G. A. 
Burrell, P. M. Biddison, and G. G. Oberfell. 

*B 148. Methods for Increasing the Re- 
covery from Oil Sands, J. O. Lewis. 15 cents. 

*B 149. Bibliography of Petroleum and 
Allied Substances, E. H. Burroughs. 

*B 158. Cost Accounting for Oil Pro- 
ducers, C. G. Smith. 

*B 658. (U. S. Geological Survey) Geo- 
logic Structure in the Cushing Oil and Gas 
Field Oklahoma and Its Relation to the Oil, 
Gas, and Water, Carl H. Beal, U. S. Bureau 
of Mines. 

*T P 158. Compressibility of Natural 
Gas and Its Constituents, with Analyses of 
Natural Gas from 31 Cities in the United 
States, G. A. Burrell and I. W. Rohertson. 

*T P 166. Motor Gasoline; Properties, 
Laboratory Methods of Testing, and Prac- 
tical Specifications, EF. W. Dean. 

*T P 181. Determination of Unsaturated 
Hydrocarbons in Gasoline, E. VW. Dean and 
H. H. Hill. 


1918 


*B 151. Recovery of Gasoline from Nat- 
ural Gas by Compression and Refrigeration, 
W. P. Dykema. 

*B 155. Oil Storage Tanks and Reser- 
voirs, with a Brief Discussion of Losses of 
Oil in Storage and Methods of Prevention, 
C. P. Bowie. 

*B 156. The Diesel Engine; Its Fuels 
and Its Uses, Herbert Haas. 
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vMamnuns ‘use we oy 


pore the cost! Operate a Cummins Diesel 





alongside other engines—diesel, gasoline, 
or butane—then check your fuel bills. 


Here’s what our customers report: 








~~ fuel costs for a Cummins-powered tractor used 


0... a 750-mile round trip highway haul are $2626.50 less 

# | @® than the fuel costs for a gasoline-powered unit on the 

j qi same run. That’s because the Cummins-powered rig, 
f f while hauling 7000 pounds more each trip, operates at a 









ton-mile cost of 1.84 mills against 3.45 mills for the gas job. 


# 
é 
Yearly fuel costs for a Cummins Diesel on an off-highway 





unit powered by another make of diesel doing similar 


work. That’s because the Cummins-powered unit, while 





an of? 
| hauling job are $1138.80 less than the fuel costs for a 


making more trips and carrying heavier loads, uses 
| s 25.7 gallons of fuel per shift against 33.5 gallons 


| # per shift for the other diesel. 
i For a complete explanation of the Exclusive Cummins Fuel System 
and how it can cut your fuel bills, write Cummins Engine 
Company, Inc., Columbus, Ind., for Bulletin 5275. 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
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*B 163. Method of Shutting off Water in 
Oil and Gas Wells, F. B. Tough. 

B 170. Extinguishing and Preventing Oil 
and Gas Fires, C. P. Bowie. 20 cents. 

* Efficiency in the Use of Oil Fuel. A 
Handbook for Boiler Plant and Locomotive 
Engineers, J. M. Wadsworth. 


1919 


*B 162. Removal of the Lighter Hydro- 
carbons from Petroleum by Continuous Dis- 
tillation, J. M. Wadsworth. 

*B 165. Bibliography of Petroleum and 
Allied Substances in 1916, E. H. Burroughs. 

*B 176. Recent Developments in the Ab- 
sorption Process for Recovering Gasoline 
from Natural Gas, W. P. Dykema. 

B 177. The Decline and Ultimate Pro- 
duction of Oil Wells, with notes on the 
Valuation of Oil Properties, C. H. Beal. 30 
cents. 

*B 178. War Work of the Bureau of 
Mines, V. H. Manning. 

*B 178-C. Petroleum Investigations and 
Production of Helium. 

*T P 209. Traps for Saving Gas at Oil 
Wells, W. R. Hamilton. 

*T P 214. Motor Gasoline; Properties, 
Laboratory Methods of Testing and Prac- 
tical Specifications, EF. W. Dean. 

*T P 216. Vitiation of Garage Air by 
Automobile Exhaust Gases, G. A. Burrell 
and A. W. Gauger. 

* Underground problems in the Com- 
manche Oil and Gas Field, Stevens County, 
Oklahoma, 7. E. Swigart. 

* Bulletin No. 40—(Illinois State Geo- 
logical Survey) Experiments in Water Con- 
trol in the Flat Rock Pool, Crawford Coun- 
ty, Fred B. Tough, Samuel H. Williston, and 
T. E. Savage. 

Carbon Black. Beginning in 1919 and ex- 
tending through 1931, an annual chapter in 
“Mineral Resources of the United States” 
gave statistical information on carbon black. 
Since 1932 there has been a chapter on Car- 
bon Black in Minerals Yearbook. “Separ- 
ates” from Superintendent of Documents, 
5 cents. 

*Reports of Committee (Interdepart- 
mental) on Standardization of Petroleum 
Specifications. 


1920 

*B 180. Bibliography of Petroleum and 
Allied Substances, 1917, E. H. Burroughs. 

*B 182. Casing Troubles and Fishing 
Methods in Oil Wells, Thomas Curtin. 

*T P 232. Absorption as Applied to Re- 
covery of Gasoline Left in Residual Gas 
from Compression Plants, VW. P. Dykema 
and R. O. Neal. 

T P 247. Perforated Casing and Screen 
Pipe in Oil Wells, E. VW. Wagy. 20 cents. 

T P 253. Effects of Gasoline Removal on 
the Heating Value of Natural Gas, D. B. 
Dow. 5 cents. 

*T P 267. Stenches for Detecting Leak- 
age of Blue Water Gas and Natural Gas, 
S. H. Katz and V. C. Allison. 

*R I 2073. Duties of a Petroleum Pro- 
duction Engineer, A. V. Ambrose. 

*R I 2074. Cooperative Petroleum Work 
in Wyoming, F. B. Tough and B. H. Scott. 

*R I 2084. The Motor Gasoline Situa- 
tion, N. A. C. Smith. 

*R I 2087. Necessity for Helium Con- 
servation, Andrew Stewart. 

R I 2092. Records of Individual Wells, 
1. VW. Ambrose. 

*R I 2102. Observations with the Geo- 
phone, Alan Leighton. 
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*R I 2104. The Engineering Aspects of 
the Petroleum Industry, E. VW. Wagy. 


*R I 2105. Cooperative Petroleum Work 
in the Rocky Mountain Fields, F. B. Tough. 


*R I 2106. Oil Thieves, A. R. Elliott. 

*R I 2119. Notes on Spontaneous Ex- 
plosions of Nitroglycerin in Oil and Gas 
Wells, Stephens, Palo Pinto and Young 
Counties, North Texas. R. E. Collom. 

*R [ 2121. The Natural Hydrocarbons, 
Gilsonite, Elaterite, Wurtzilite, Grahamite, 
Ozokerite, and Others, Ramond B. Ladoo. 

*R I 2131. The Durability of Electric 
Heaters for Gasoline Distillation, W. A. 
Jacobs and E. W. Dean. 

R I 2157. Factors in Determining the 
Gasoline Content in Natural Gas by the 
Absorption Method, D. B. Dow. 

*R I 2159. Bureau of Mines Method for 
Determining Water in Petroleum, FE. V 
Dean and W. A. Jacobs. 

*R I 2164. Oil Pipe Lines, C. P. Bowie. 

*R I 2174. Our Future Supplies of Pe- 
troleum Products, J. O. Lewis. 

My I 2180. Refining Problems, H. H. 
Hill. 

*R I 2182. Recoverable Oil in By-Prod- 
uct Sands and Outcrops, A. R. Elliott. 

*R I 2189. Fuel Wastes in Oil-Field 
Boilers for Drilling and Production, A. V. 
Ambrose. 

*R I 2191. Treating Natural-Gas Gaso- 
line to Meet the “Doctor Test,” D. B. Dow. 

*R I 2195. Hazards of Handling and 
Transporting Volatile Petroleum Products, 
C. P. Bowie. 

* Report on the Underground Conditions 
in the Walters Oil and Gas Field, Okla- 
homa, 7. E. Swigart. 

* Bulletin No. 4 and No. 5, Reports of 
Committee (Interdepartmental) on Petro- 
leum Specifications. 


1921 


*B 189. Bibliography of petroleum and 
Allied Substances in 1918, E. H. Burroughs. 

*B 191. Quality of Gasoline Marketed in 
the United States, H. H. Hill and E. W. 
Dean. 

*B 194. Some Principles Governing the 
Production of Oil Wells, C. H. Beal and 
J. O. Lewis. 

*B 195. Underground Conditions in Oil 
Fields, A. VW. Ambrose. 

*B 206. Petroleum Laws of all America, 
J. W. Thompson. 

*T P 248. Gas Masks for Gases Met in 
Fighting Fires, A. C. Fieldner, S. H. Katz, 
and S. P. Kinney, with a chapter on the 
Effects of Gases on Men and the Treatment 
of Various Forms of Gas Poisoning, Yandell 
Henderson. 

T P 255. Chlorination of Natural Gas, 
G. W. Jones, V. C. Allison, and M. H. Meig- 
han. 

T P 261. Oil-Camp Sanitation, C. P. 
Bowie. 10 cents. 

*R I 2201. Use of the MacMichael Vis- 
cosimeter in Testing Petroleum Products, 
W. H. Herschel and E. W. Dean. 

*R I 2202. Properties of Typical Crude 
Oils from the Eastern Producing Fields of 
the United States, E. W. Dean. 

*R I 2215. The Saybolt Furol Viscosi- 
meter, E. W. Dean. 

*R I 2218. Explosion in High-Pressure 
Compressed-Air Line, E. D. Gardner. 

*R [I 2219. The Gasoline Explosion at 
Memphis, Tennessee, D. B. Dow. 

*R I 2220. Third Semi-Annual Motor- 
Gasoline Survey, N. A. C. Smith. 


*R I 2225. Gasoline Losses Due to In- 
complete Combustion in Motor Vehicles, 
A. C. Fieldner, A. A. Straub, and G. W. 
Jones. 

*R I 2227. Method of Controlling Gas 
Well, Alkali Butte, Wyoming, F. B. Tough. 

*R I 2235. Properties of Typical Crude 
Oils from the Producing Fields of the 
Rocky Mountain District, E. V7. Dean, M. B. 
Cooke, and A. D. Bauer. 

*R I 2236. Prevention of Evaporation 
Losses in Lease Tanks, J. H. Wiggins. 

*R I 2249. The Effect of Crvstalline 
Paraffin Wax upon the Viscosity of Lubri- 
cating Oil, E. W. Dean and L. E. Jackson. 

*R I 2262. Gases Produced in the Use 
of Carbon Tetrachloride and Foamite Fire 
Extinguishers in Mines, A. C. Fieldner and 
S. H. Katz. 

*R I 2270. Relation of the Drilling Cam- 
paign to Income from Oil Properties, VW. WV. 
Cutler, Jr., and Walker S. Clute. 

*R I 2272. Fourth Semi-Annual Motor- 
Gasoline Survey, NV. A. C. Smith. 

*R I 2276. Pressure-Volume Deviation 
of Methane, Ethane, Propane, and Carbon 
Dioxide at Elevated Pressures, G. A. Burrell 
and G. W. Jones. 

*R I 2279. Natural Gas-Gasoline Blends, 
D. B. Dow. 

*R I 2290. Viscosities and Pour Tests of 
Typical Crude Oils from the Eastern and 
Rocky Mountain Producing Fields of the 
United States, E. W. Dean, A. D. Bauer, and 
W. B. Lerch. 

*R I 2293. Properties of Typical Crude 
Oils from the Producing Fields of Northern 
Texas, Northern Louisiana, and Arkansas, 
E. W. Dean, M. B. Cooke, and C. R. Bopp. 

*R I 2301. Destructive Distillation of 
Mixtures of Oil and Coal, Joseph D. Davis, 
Palmer B. Place, and G. S. Scott. 

* Report on Monroe Gas Field, H. V. 
Bell and R. A. Cattell. 

* Petroleum Engineering in the Hewitt 
Oil Field, Carter County, Oklahoma, 7. £. 
Swigart and F. X. Schwarzenbek. 

* Petroleum Engineering in the Deaner 
Oil Field, Okfuskee County, Oklahoma, 
M. J. Kirwan and F. X. Schwarzenbek. 

* Report of Operations from May 16, 1919 
to May 15, 1921, Rocky Mountain Petroleum 
Association, F. B. Tough and others. 


1922 


*B 192. Carbon Black, Its Manufacture, 
Properties, and Uses, R. O. Neal and G. St. 


J. Perrott. 25 cents. 


*B 200. Evaporation Losses of Petroleum 
in the Mid-Continent Field, J. H. Wiggins. 

*B 201. Prospecting and Testing for Oil 
and Gas, R. E. Collom. 

*B 207. The Analytical Distillation of Pe- 
troleum and Its Products, E. W. Dean, H. H. 
Hill, N. A. C. Smith, and W. A. Jacobs. 

*T P 258. Production of Gasoline by 
Cracking Heavier Oils, E. W. Dean and 
W. A. Jacobs. 

*T P 263. Design and Operation of a 
Low-Pressure Absorption Plant, VW. P. Dy- 
kema and A. A. Chenoweth. 

*T P 298. Methods for Testing Petro- 
leum Products, a handbook for Inspection 
Laboratories, adopted by the Interdepart- 
mental Petroleum Specifications Committee. 

*T P 305. Specifications for Petroleum 
Products Adopted by the Interdepartmental 
Petroleum Specifications Committee. 

*T P 323. Specifications for Petroleum 
Products and Methods for Testing. 

*T P 325. Natural-Gas Manual for the 
Home, R. A. Cattell. 10 cents. 
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Torrington Spherical Roller Bearings Tue P 


Put Horsepower in = 
Working Harness 














Heavy-duty work harness for horsepower are the four Torrington There are three problems in the design of transmissions . . . radial 
Spherical Roller Bearings in the Model 2,000 Transmission. Built load, axial thrust of the helical gears, and maintenance of shaft 
by Cardwell Mfg. Co. of Wichita, Kansas, this transmission de- alignment. In this CarpwE.L Transmission, the Torrington Spher- 
livers 2,000 foot pounds at 1,000 rpm to operate the Cardwell __ ical Roller Bearings are positioned to handle all three. They com- 
Trailerig and other oil field equipment. pensate freely for deflection, prevent stress concentrations. ”+*R 
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Cross-section shows the simple design incorporating Spherical Roller Bearings. The high capacity 
of these units means long years of service life. Interesting, too, is the use of Torrington Needle Rollers 
under gear and sprocket drives, affording maximum capacity in minimum space. 


Power transmission is only one of many places where Torrington Spher- 
ical Roller Bearings can increase service life and reduce maintenance 
requirements. To help you with your friction problems, we offer our 
years of experience in designing, building and applying all major types 
of anti-friction bearings. Call or write the nearest Torrington office. 
THE TorrINGTON Company, South Bend 21, Ind., Torrington, Conn. 
District offices and distributors in principal cities. 
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SPHERICAL 


TORRINGTON xo: 


Spherical Roller + Tapered Roller - Straight Roller Needle - Ball + Needle Rollers 
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PUBLICATIONS ON PETROLEUM AND NATURAL GAS BY THE BUREAU OF MINES 





*R I 2312. Low Temperature Distilla- 
tion of Amalgams of Bituminous Non-Cok- 
ing Coal and Asphaltic Oils, Joseph D. 
Davis and C. E. Coleman. 


*R I 2322. Properties of Typical Crude 
Oils from the Producing Fields of Kansas, 
E. W. Dean, M. B. Cooke, and A. D. Bauer. 

*R I 2328. Fifth Semi-annual Motor 
Gasoline Survey, A. D. Bauer and N. A. C. 
Smith. 

*R I 2329. Use of Low Pressure Gas 
Burners in Oil Field Boilers, M. P. Y ouker. 

*R 1 2342. Survey of Pacific Coast Petro- 
leum Products, FE. C. Lane. 

*R I 2344. Recovery of Gasoline from 
Uncondensed Still vapors, D. B. Dow. 

*R I 2363. Helium, R. B. Moore. 

*R I 2364. Properties of Typical Crude 
Oils from the Producing Fields of Okla- 
homa, E. W. Dean, A. D. Bauer, M. B. 
Cooke, and C. R. Bopp. 

*R I 2368. Temperature-Pressure Curves 
of Petroleum Products, M. B. Cooke. 

*R I 2388. Sixth Semi-Annual Motor 
Gasoline Survey, A. D. Bauer and N. F. Le- 
Jeune. 

*R I 2394. Gum-Forming Constituents in 
Gasoline, V. A. C. Smith and M. B. Cooke. 

*R I 2400. Fire and Explosion Hazards 
of Petroleums and Petroleum Products, 
S. H. Katz and N. A. C. Smith. 

*R I 2408. Methods for Determining 
Sediment in Fuel Oils, A. D. Bauer. 

*R I 2416. Properties of Typical Crude 
Oils from the Producing Fields of Southern 
Louisiana and Southern Texas, NV. A. C. 
Smith, A. D. Bauer, and M. F. LeJeune. 

*R I 2417. The Production of Carbon- 
Black from Natural Gas by the High Volt- 
age Arc, J. J. Jakosky. 

*R I 2420. Experiments on Back Pres- 
sure on Oil Wells, 7. E. Swigart. 

*R I 2421. Natural Gas as a Factor in 
Oil Migration and Accumulation in the 
\icinity of Faults, R. Van A. Mills. 

*R I 2422. The Explosibility of Meth- 
ane-Air and Gasoline-Air Mixtures as Re- 
lated to the Design of Explosion-Proof 
Electric Motors, E. J. Gleim. 

*R | 2442. The Use of Vapor-Tight Tank- 
age in the Oil Fields, Ludwig Schmidt. 

* Report on the Haynesville Oil Field, 
Claiborne Parish, Louisiana, 7. W. Scott 
and Ben K. Stroud. 

* Report on El Dorado, Arkansas Oil 
and Gas Field, H. W. Bell and J. B. Kerr. 

* Report on Burkburnett, Texas, Oil 
Field, H. W. Bell and J. B. Kerr. 

* Petroleum Engineering in the Slick 
Oil Field, Creek County, Okla. F. X. 
Schwarzenbek and J. S. Ross, with a chap- 
ter on Dehydration Methods used in the 
Slick Field, J. H. Cable. 

* Hazards Involved in the Transportation 
of Natural-Gas Gasoline, D. B. Dow. 


1923 


*B 216. Bibliography of Petroleum and 
Allied Substances in 1919 and 1920, E. H. 
Burroughs. 

*B 220. Bibliography of Petroleum and 
Allied Substances, E. H. Burroughs. 

*B 232. Manual for Oil and Gas Opera- 
tions, Including Operating Regulations to 
Govern the Production of Oil and Gas, 7. E. 
Swigart and C. E. Beecher. 

*T P 310. Recovery of Gasoline from 
Uncondensed Still Vapors, D. B. Dow. 

*T P 319. Methods of Decreasing 


Wiggins. 





Evaporation Losses of Petroleum, J. H. 


*T P 328. The Motor-Gasoline Surveys 
of 1920 and 1921, a sequel to B 191, N. A. C. 
Smith. 

T P 337. Carbon Monoxide Hazards 
from House Heaters Burning Natura] Gas, 
G. W. Jones, L. B. Berger, and W. F. Hol- 
brook. 

*R I 2443. Combustion Products from a 
Radiant-Type Natural Gas Heater and 


Suggestions Regarding its Operation, 
G. W. Jones, W. P. Yant, L. B. Berger. 


*R I 2444. Seventh Semi-Annual Motor 
Gasoline Survey, N. F. LeJeune and L. G. 
Marsh. 


*R I 2450. Petroleum Engineering in 
the Skull Creek Oil Pool, Northeastern 
Osage County, Oklahoma, T. E. Swigart. 


R I 2462. The Treatment of Natural- 
Gas Gasoline to Meet the Doctor Test, D. B. 
Dow. 


R I 2476. Dangers of and Treatment for 
Carbon Monoxide Poisoning, R. R. Sayers 
and W. P. Yant. 

R I 2487. Gasoline Saved on Govern- 
ment Trucks by Adjusting Carburetors by 
Exhaust Gas Analysis, G. W. Jones and 
A. C. Fieldner. 

R I 2489. Comparison of Gas Masks, 
Hose Masks, and Oxygen-Breathing Appa- 
ratus, S. H. Katz and J. J. Bourquin. 

*R I 2491. Hydrogen Sulphide as an In- 
dustrial Poison, R. R. Sayers, C. W. Mit 
chell, and W. P. Yant. 

*R I 2499. Carbon Tetrachloride Extin- 
guisher on Electric Fires, S. H. Katz, E. J. 
Gleim, and J. J. Bloomfield. 

*R I 2507. Oxygen-Oil Explosions, 
M. D. Hersey. 

R I 2510. The Use of Highly Volatile 
Natural-Gas Gasoline as a Refrigerant, 
L. D. Wyant. 

R I 2511. Survey of Pacific Coast Petro- 
leum Products—Part 3. Burning and Fuel 
Oils, E. C. Lane and N. F. LeJeune. 

*R [I 2517. Comparative Engine Tests 
with Crude, Acid-Refined, and Silica-Gel 
Refined Motor-Benzol, A. C. Fieldner and 
G. W. Jones. 

*R I 2521. Oxygen-Oil Explosions, (Part 
2) J. J. Jakosky and E. W. Butzler. 

*R I 2525. Eighth Semi-Annual Motor 
Gasoline Survey, NV. F. LeJeune and H. M. 
Smith. 

R I 2530. Lifting Costs at Oil 
Properties, H. C. George. 

*R I 2531. Effect of Cooling Systems on 
Evaporation Losses of Gasoline, Ludwig 
Schmidt. 

*R I 2547. A Floating Roof for Oil 
Tanks, Ludwig Schmidt. 

*R I 2550. The Paraffin Problem in Oil 
Wells, R. van A. Mills. 

*R I 2555. Oxygen-Oil Explosions. 
Spontaneous Ignition of Oils in Oxygen 
under Pressure, S. H. Brooks. 

R I 2557. Industrial Accidents 
California Oil Fields, H. C. Miller. 

* Structural Map and Three-Cross Sec- 
tions of the Tonkawa Oil Field. 

* Preliminary Report on Petroleum En- 
gineering in the Tonkawa Oil Field, Kay 
and Noble Counties, Oklahoma, J. S. Ross. 

* Petroleum Engineering in the Skull 
Creek Oil Pool, Northeastern Osage Coun- 
ty, Oklahoma, 7. E. Swigart. 

* Engineering Report of the Chickasha 
Gas Field, Grady County, Oklahoma, M. J. 
Kirwan and T. E. Swigart. 

* Preliminary Report on the Eastern 
Part of the Smackover, Arkansas Oil and 


Well 


in the 





Gas Field, H. W. Bell, P. S. Haury, end 
R. B. Kelly. 


1924 


*B 228. Estimation of Underground Oil 
Reserves by Oil-Well Production Curves, 
W.W. Cutler, Jr. 20 cents. 

*T P 322. Experiments in the Use of 
Back Pressures on Oil Wells, 7. E. Swigart 
and C. R. Bopp. 

*T P 323A. United States Government 
Specification for Lubricants and Liquid 
Fuels and Methods for Testing. 

*T P 332. Conditions Affecting the Ac- 
tivity of Iron Oxides in Removing Hydrogen 
Sulphide from City Gas, W. A. Dunkley 
and R. D. Leitch. 

T P 348. Gas Masks for Gasoline and 
Petroleum Vapors, S. H. Katz and J. J 
Bloomfield. 

T P 351. Electrical Manufacture of Car- 
bon Black, J. J. Jakosky. 

T P 352. Detection of Small Quantities 
of Petroleum Vapor with the Burrell Meth- 
ane Indicator, G. W. Jones and W. P. Yant. 

*R I 2572. Carbon Monoxide Fatalities 
from Natural Gas Heaters Investigated by 
the Bureau of Mines in the Pittsburgh Dis- 
trict during the past year, G. W. Jones and 
W.P. Yant. 

*R I 2577. Ninth Semi-Annual Motor 
Gasoline Survey, V. F. LeJeune, J]. H. Nel- 
son, and L. P. Calkin. 

*R I 2582. The Distribution of Sulphur 
in Crude Petroleum, N. A. C. Smith and 
D. D. Stark. 

*R I 2595. Properties of Crude Oils 
from California, A. J. Kraemer and H. M. 
Smith. 

*R I 2608. Properties of California 
Crude Oils. II, Additional Analyses, A. J. 
Kraemer and H. M. Smith. 

*R I 2611. Fatalities in the California 
Oil Fields, H. C. Miller. 

*R I 2612. Effects of Extraneous Gas on 
the Production of Oil Wells in the Lyons- 
Quinn Field of Oklahoma, M. J. Kirwan. 

R I 2616. Saving Gasoline and Increas- 
ing Mileage by Proper Carburetor Adjust- 
ment, G. W. Jones and A. A. Straub. 

R I 2631. Determination of Gas Distri- 
bution in Internal-Combustion Engines by 
Gas Analysis, G. VW. Jones, W. P. Yant, and 
L. B. Berger. 

*R I 2632. An Experimental Still for the 
Detailed Study of Crude Petroleum, M. B. 
Cooke. 

*R I 2636. Tenth Semi-Annual Motor 
Gasoline Survey, N. F. LeJeune and B. A. 
Landry. 

*R 2655. The Analysis of Oil-Wax 
Mixtures, L. D. Wyant and L. G. Marsh. 

*R I 2658. Pollution by Oil of the Coast 
Waters of the United States, F. W. Lane, 
C. P. Bowie, and J. S. Desmond. 

R I 2661. Exhaust Gases from Engines 
using Ethyl Gasoline, R. R. Sayers, A. C. 
Fieldner, W. P. Yant, B. CG. H. Thomas, and 
W. J. McConnell. 

* Engineering Report on the Smackover 
Oil and Gas Field, P. S. Haury and R. B. 
Kelly. 

*Petreleum Engineering in the Fox and 
Graham Oil and Gas Fields, Carter County, 
Oklahoma, H. C. George and John R. Bunn. 

* Report on the Quinn Dome in the 
Lyons-Quinn Oil and Gas Field, Okfuskee 
and Okmulgee Counties, Oklahoma, M. J. 
Kirwan, C. O. Rison, and D. P. Wardwell. 

*Petroleum Engineering in the Cromwell 
Oil Field, Seminole and Okfuskee Counties, 
Oklahoma, C. O. Rison and John R. Bunn. 
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Get more pipe line oil 
from your wells... Cut 
“bs. & w.” to a minimum 
with BREAXIT™* emulsion 
breaking compounds...they are 
formulated on the spot by trained 
engineers ... and are manufactured 
to order for live oil from your 
production ... then delivered 


to the lease. 


*Other Breaxit compounds are 
extensively used in the recov- 


ery of tank bottoms. 





BREAXIT 
is sold by 
HUMBLE OIL & REFINING CO. 


Houston, Texas 
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For quick service, wire or write. 
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PUBLICATIONS ON PETROLEUM AND NATURAL GAS BY THE BUREAU OF MINES 








1925 


*B 224. Surface Machinery and Methods 
for Oil-Well Pumping, H. C. George. 

B 231. Investigations of Toxic Gases 
from Mexican and Other High-Sulphur 
Petroleums and Products, R. R. Sayers and 
others. 

*B 233. Protection of Oil and Gas Field 
Equipment Against Corrosion, R. van A. 
Mills. 

*T P 320. The Bureau of Mines Orsat 
Apparatus for Gas Analysis, A. C. Fieldner, 
G. W. Jones, and W. F. Holbrook. 

*T P 346. Properties of Typical Crude 
Oils from the Producing Fields of the West- 
ern Hemisphere, A. J. Kraemer and L. P. 
Calkin. 

*T P 357. A Critical Study of the Bur- 
rell Indicator for Combustible Gases in Air, 
L. H. Milligan. 

T P 362. Incomplete Combustion in 
Natural-Gas Space Heaters, G. W. Jones, 
W. P. Yant, and L. B. Berger. 

*T P 368. Paraffin Wax and Its Proper- 
ties: Methods of Testing Wax and Analyz- 
ing Oil-Wax Mixtures, L. D. Wyant and 
L. G. Marsh. 

T P 369. Mechanical Safeguards in Ro- 
tary Drilling. H. C. Miller. 

*R I 2482. Survey of Pacific Coast Pe- 
troleum Products—Part 2. Lubricating Oils, 
Earl C. Lane and N. F. LeJeune. 

*R I 2664. Hazards of Unsafe Types of 
Gas Masks, S. H. Katz. 


R I 2670. Possibilities in the Use of 
Helium-Oxygen Mixtures as a Mitigation of 
Caisson Disease, R. R. Sayers, W. P. Yant, 
and J. H. Hildebrand. 

*R I 2675. Eleventh Semi-Annual Motor 
Gasoline Survey, A. J. Kraemer and H. M. 
Thorne. 

*R I 2677. Effect of Tank Colors on 
Evaporation Losses of Crude Oil, Ludwig 
Schmidt. 

R I 2683. The Formation of Oil Field 
Emulsions, D. B. Dow. 

*R I 2686. A Convenient Method for 
Determining Gum-Forming Material in 
Gasoline, M. B. Cooke. 

*R I 2688. Methods Used for Dehydra- 
tion of Oil-Field Emulsions, D. B. Dow. 

*R I 2692. The Physical Chemistry of 
Oil-Field Emulsions, D. B. Dow and C. E. 
Reistle, Jr. 

*R I 2703. Twelfth Semi-Annual Motor 
Gasoline Survey, /. N. Beall, H. M. Thorne, 
and John Devine. 

*R I 2712. Temperature Control System 
for Dressing and Tempering Fishtail Bits, 
Charles H. Shapiro. 

*R I 2721. Evaporation Losses of Gaso- 
line in the Refinery, Ludwig Schmidt. 


1926 


*B 197. Sampling and Examination of 
Mine Gases and Natural Gas (revision of 
B 42), G. A. Burrell and F. M. Seibert. 

*B 243. Diamond Drilling, with Special 
Reference to Oil Field Prospecting and De- 
velopment, F. A. Edson. 

*B 250. Oil-Field Emulsions, D. B. Dow. 


*T P 370. The Bowie-Gavin Process: Its 
Application to the Cracking of Tars and 
Heavy Oils, Also to the Recovery of Oil from 
Oil-Soaked Sands or Shales, or from Oil 
Shales, C. P. Bowie. 


*T P 375. Effects of Corona Discharge on 
Petroleum, J. J. Jakosky. 

*T P 382. Accidents in the California 
Petroleum Industry in 1923, H. C. Miller and 
C. E. Steidel. 


T P 385. Typical Methods and Devices 
for Handling Oil-Contaminated Water from 
Ships and Industrial Plants, F. W. Lane, 
A. D. Bauer, H. F. Fisher, and P. N. Hard- 
ing. 

*T P 387. Engine Service Tests of In- 
ternal Combustion Engine Lubricating Oils 
Made from California Crude Petroleum, 
Martin J. Gavin and Gustav Wade. 


*T P 392. Accidents in the Petroleum In- 
dustry of Oklahoma, H. C. Fowler. 


*R I 2724. The Disposal of Petroleum 
Foots Oil, L. G. Marsh and L. D. Wyant. 


R I 2730. Experiences with the Combus- 
tion of Fuel Oil in Power Plant Boilers, J. F. 
Barkley. 


*R I 2732. Solubility and Effects of Nat- 
ural Gas and Air in Crude Oils, D. B. Dow 
and L. P. Calkin. 


*R I 2735. The Value of Leakage Tests 
on Natural-Gas Transmission Lines, E. L. 
Rawlins. 


*R I 2738. Fatalities in the California 
Petroleum Industry During the Calendar 
Year 1924, H. C. Miller. 


*R 12740. Thirteenth Semi-Annual Motor 
Gasoline Survey, E. C. Lane, H. M. Thorne, 
and John Devine. 

*R I 2751. Nomographic Charts for 
Computing the Rate of Leakage from Nat- 
ural Gas Lines, E. O. Bennett. 


R I 2752. Methods of Testing High-Pres- 
sure Natural-Gas Lines for Leakage Losses, 
E. L. Rawlins. 

R I 2757. Extinction of Methane Flames 
by Helium, H. F. Coward and G. W. Jones. 


*R I 2765. Fourteenth Semi-Annual Motor 
Gasoline Survey, E. C. Lane, J. M. Devine, 
and Peter Grandone. 


R I 2769. Gas-Making and Fuel Prob- 
lems of the Gas Industry of California, 
W.W. Odell. 


*R I 2771. Fluctuations in the Tempera- 
ture of Natural Gas Flowing in Buried and 
in Uncovered Pipe Lines, E. L. Rawlins. 

*R I 2772. Fatalities in the California Pe- 
troleum Industry During the Calendar Year 
1925., H. C. Miller. 


*R I 2776. Hydrogen Sulphide Poison- 
ing in the Texas Panhandle, Big Lake, 
Texas, and McCamey, Texas Oil Fields, 
W.P. Yant and H. C. Fowler. 


R I 2778. The Application of Com- 
pressed Air to the Elliott Pool, Nowata 
County, Oklahoma, Ben E. Lindsly. 


a C 6003. The Gasoline Situation, H. H. 
Hill. 

*I C 6006. Manufacture and Characteris- 
tics of Gasoline, A. J. Kraemer. 

I C 6009. Gases Commonly Used in the 
Industries and the Home and Their Hazards, 
A. C. Fieldner. Rev. Ed. 

I C 6010. Leakage Losses from Pipe 
Lines Carrying Natural Gas under High 
Pressure, E. L. Rawlins. 

I C 6011. The Movement of Oil Through 
the Panama Canal, G. R. Hopkins. 

*I C 6013. The Meaning of Specifications 
for Gasoline and Kerosine, A. J. Kraemer. 

*I C 6014. Analyses of Panhandle and 
Big Lake, Texas, Crude Oils, N. A. C. Smith. 


*Engineering Report on the Davenport 


Oil Field, Lincoln County, Oklahoma, R. R. 
Brandenthaler, K. C. Sclater, H. M. Kent. 


*Petroleum Engineering in the Lance 
Creek Field, Niobrara County, Wyoming, 
K. B. Nowels and E. J. Dewees. 


Oil Pollution of Navigable Waters, Re- 
port to the Secretary of State by the Inter- 
departmental Committee. 20 cents. 

*Petroleum Engineering in the Papoose 
Oil Field, Okfuskee and Hughes Counties, 
Oklahoma, John R. Bunn, with a Chapter 
on the Geology of the Papoose Oil Field, 
Louis Roark. 


*Supplemental Engineering Report on 
the Chickasha Gas Field, Grady County, 
Oklahoma, R. R. Brandenthaler and E. P. 
Campbell. 

1927 


B 272. Safeguarding Workmen at Oil 
Derricks, H. C. Miller. 


B 280. Petroleum Refinery Statistics, 
1916, 1925, G. R. Hopkins. 

*B 289. Petroleum Refinery Statistics, 
1926, G. R. Hopkins. 

*T P 404. Identification of Oil-Field Wat- 
ers by Chemical Analysis, C. E. Reistle, Jr. 

*T P 419. Safe Practices at Oil Derricks, 
H. C. Miller. 

*T P 420. Geophysical Methods of Pros- 
pecting. A. S. Eve and D. A. Keys. 

*R I 2795 Fifteenth Semi-Annual Motor 
Gasoline Survey, E. C. Lane, and Peter 
Grandone. 

R I 2802. Methods and Tools for Re- 
moving Paraffin from Flowing Wells, C. E. 
Reistle, Jr. 

*R I 2806. The Interpretation of Crude 
Oil Analyses, VN. A. C. Smith. 

*R I 2807. Properties of Typical Crude 
Oils from the Producing Fields of Venezu- 
ela, A. J. Kraemer. 

*R I 2808. Analyses of Spindletop, Tex- 
as, Crude Oils, A. J. Kraemer and Peter 
Grandone. 

R I 2814. Fatalities in the California 
Petroleum Industry During the Calendar 
Year 1926. H. C. Miller. 

*R I 2819. Apparatus for Vacuum Distil- 
lation of Lubricating and Heavy Petroleum 
Oils, Martin J. Gavin and Arch L. Foster. 

*R I 2822. The Use of Solvents for De- 
waxing Paraffin-Base Crude Oil, H. M. 
Smith. 

*R I 2824. Analyses of Crude Oils from 
the Seminole District, Oklahoma, A. J. 
Kraemer. 

*R I 2827. Sixteenth Semi-Annual Motor 
Gasoline Survey, E. C. Lane, D. J. Condit, 
and C. S. Luce. 

*R I 2828. The Detection of Sulphur in 
Petroleum and Petroleum Distillates, F. V. 
Lane and John M. Devine. 

*R I 2832. Comparison of Oils Derived 
from Coal and from Oil Shale, Joseph W. 
Horne and Arthur D. Bauer. 

R I 2833. Some Methods of Producing 
Flowing Wells in the Salt Creek Field and 
their Effect on Gas-Oil Ratios, K. B. Nowels. 

R I 2834. Reduction of Breathing Losses 
from Vapor-Tight Lease Tanks, Ludwig 
Schmidt. 

*R I 2837. The Study of an Intermediate 
Base Crude Oil, H. M. Smith. 

*R I 2840. The Carburetion of Com- 
bustible Gas with Butane and Propane-Bu- 
tane Mixtures with Particular Reference to 
the Carburetion of Water Gas. VW. W. Odell. 

*R I 2843. The Sulphur Content of Com- 
mercial Motor Fuels, A. J. Kraemer, E. C. 
Lane and C. S. Luce. 
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solves it in a mud pump | . 
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Barco ball joints are used on this mud pump inthe — every angle, Barco absorbs strain and stress, com- ~ 
oil fields. Because of their flexibility, Barco Joints pensates for expansion and contraction. The invalu- cid 
take care of piping misalignment caused by the able experience of Barco’s engineering department H. 
pump settling. They also facilitate quick break-down is available to you in solving your own particular Ox 
and setting-up of drilling rig equipment. problem. Write Barco Manufacturing Company, 1825 and 
This is one of the many, many applications of | Winnemac Avenue, Chicago 40, Illinois. In Canada: 1 
Barco Joints in practically every field of industry and The Holden Co., Ltd., Montreal, Canada. a 
transportation. By responsive movement through ‘ 
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L Not just a swivel joint * 
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‘a Te through every angle. La 
FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY " 
Eke 

Ke 


““MOVE IN EVERY 





DIRECTION” * 





E-8 THE PETROLEUM ENGINEER, January, 1949 TH 








THE PETROLEUM ENGINEER'S CONTINUOUS TABLES 


(INSTALLMENT No. 139) 


Sheet 5 
P 031.32 





PUBLICATIONS ON PETROLEUM AND NATURAL GAS BY THE BUREAU OF MINES 





*R I 2846. Properties of California 
Crude Oils, IIT; Additional Analyses, A. J. 
Kraemer. 

*R I 2847. Prevention of Hydrogen Sul- 
phide Poisoning in Handling and Refining 
High-Sulphur Petroleums, H. C. Fowler. 

*R | 2849. Analyses of Crude Oils from 
the West Texas District A. J. Kraemer, 
Peter Grandone, and C. S. Luce. 


R I 2850. Stocks of Petroleum Products 
Held by Exporters, G. R. Hopkins. 

*R I 2881. Review of Fatalities in the 
California Petroleum Industry During the 
Calendar Year 1927, G. B. Shea. 


I C 6015. The Motor Fuel Situation, 
A. J. Kraemer. 


*I C 6016. Survey of Petroleum Pipe 
Lines and Storage Capacity for Crude Oil 
and Refined Products, G. R. Hopkins and 
A. B. Coons. 


I C 6033. Some Economic Phases of the 
Carbon Black Industry, G. R. Hopkins. 


*T C 6055. Some Phases of Accident Pre- 


vention in Industry, Arthur L. Murray. 


M 1. Ventilation of Vehicular Tunnels, 
A. €. Fieldner, Yandell Henderson, J. W. 
Paul, R. R. Sayers, and others. 


M 2 Experimental Studies on the Effect 
of Ethyl Gasoline and Its Combustion Prod- 
ucts, R. R. Sayers, A. C. Fieldner, W. P. 
Yant, and B. G. H. Thomas. 

*Water Problems in the North part of 
the Cushing Oil Field, Creek County, Okla- 
homa, D. P. Wardwell, R. R. Brandenthaler, 
W.L. Williams, and John Van Dall. 


*Petroleum Engineering in Wortham Oil 
Field, Limestone and Freestone Counties, 
Texas, H. B. Hill and Chase E. Sutton. 


1928 

B 265. Leakage from High-Pressure Nai- 
ural-Gas Transmission Lines, E. L. Rawlins 
and L. D. Wosk. 25 cents. 

B 279. Limits of Inflammability of Gases 
and Vapors, H. F. Coward and G. W. Jones. 
20 cents. 

B 284. Production and Development 
Problems in the Powell Oil Field, Navarro 
County, Texas, H. B. Hill and Chase E. 
Sutton. 


*B 291. Tabulated Analyses of Repre- 
sentative Crude Petroleums of the United 
States, NV. A. C. Smith and E. C. Lane. 

T P 414. Methods of Dealing with Paraf- 
fin Troubles Encountered in Producing 
Crude Oil, C. E. Reistle, Jr., 15 cents. 

T P 422. Prevention of Pipe Tool Ac- 
cidents at Drilling and Producing Wells, 
H. C. Fowler, 15 cents. 

*T P 424, Thermodynamic Properties of 
Oxygen and Nitrogen, Russell W. Miller 
and John D. Sullivan. 

T P 427. Propagation of Flame in Mix- 
tures of Natural Gas and Air, H. F. Coward 
and H. P. Greenwald, 10 cents. 

*T P 428. Study of the Less Volatile Oils 
in Salt Creek (Wyoming) Crude, H. M. 
Smith. 

*T P 431. Studies in the Fractional Dis- 
tillation of Crude Petroleum, M. B. Cooke 
and H. P. Rue. 

T P 432. A System of Analysis for Oil- 
Field Waters, C. E. Reistle Jr., and E. C. 
Lane. 

T P 434. Geophysical Prospecting: Some 
Electrical Methods, A. S. Eve and D. A. 
Keys. 

*T P 440. Measuring the Variation of 


Ground Resistivity with a Megger, F. WV. 
Lee. 

*R I 2857. A Comparison of Ground 
Temperatures at Different Depths and Tem- 
perature Fluctuations of the Atmosphere, 
E. L. Rawlins, and T. W. Johnson. 

R I 2861. Seventeenth Semi-Annual 
Motor Gasoline Survey, E. C. Lane, Peter 
Grandone, and D. B. Taliaferro, Jr. 

R I 2862. A Rapid Corrosion-Test for 
Gasoline, H. P. Rue. 

R I 2866. A Comparison of the Results 
Obtained with the Oxygen-bomb and Carius 
Methods in Determining Sulphur in the 
Heavier Petroleum Oils, John M. Devine 
and F. W. Lane. 


*R I 2876. Use of Acetylene Tetrachlo- 
ride Method of Porosity Determination in 
Petroleum Engineering Field Studies, Chase 
E. Sutton. 

R I 2885. Standardizing the Open Flow 
of Gas Wells, R. R. Brandenthaler, E. L. 
Rawlins, and T. W. Johnson. 

R I 2887. Eighteenth Semi-Annual 
Motor Gasoline Survey, E. C. Lane, D. B. 
Taliaferro, Jr., and J. A. Mann. 

R I 2892. A Visible-Action Continuous 
Distillation Apparatus for Laboratory Study 
of Fractionation, Ralph H. Espach. 

R I 2893. Volumetric and API Gravity 
Changes due to the Solution of Gas in Crude 
Oil, R. van A. Mills, and R. E. Heithecker. 

*R I 2903. Commercial Possibilities in 
the Use of Synthetic Hydrocarbon Processes 
in the Gas Industry, W. W. Odell. 

*R I 2904. The Flow of Gases Through 
Beds of Broken Solids, C. C. Furnas. 

I C 6061. Sources and Distribution of 
Major Petroleum Products, Central United 
States-1926, E. B. Swanson and A. H. Red- 
field. 

1 C 6064. Accident-Prevention Work of 
the Midwest Refining Company, E. H. 
Denny. 

*I1 C 6069. The Mining of Gilsonite in 
Utah, W. J. Fene. 

| C 6071. Exports of Mineral Oils from 
Gulf Coast Ports in 1927, Arthur H. Red- 
field. 

*I C 6072. Russian Papers on Measure- 
ments of Terrestrial Radio-Activity with a 
Supplementary Chapter on Radioactive Sub- 
stances and Methods for Locating Them, 
F. W. Lee. 

*I C 6075. Recent Developments in the 
Production of Motor Fuels from Coal, A. C. 
Fieldner. 

I C 6083. Are Flame Safety Lamps Suit- 
able for Detecting Petroleum Vapors? A. B. 
Hooker, W. P. Yant, and D. H. Zellers. 

*Engineering Study of the Texhoma-Gose 
Pool, Archer County, Texas, with special 
reference to methods of increasing recovery, 
Chase E. Sutton, Carol J. Wakenhut, and 
H. B. Hill. 

Preliminary Engineering Report on the 
Seminole Pool, Seminole County, Okla- 
homa, C. R. Swarts, C. R. Bopp, and W. S. 
Morris. 

Petroleum Refineries, Cracking Plants, 
and Natural Gasoline Plants on the Pacific 
Coast. Annual report, began in 1928. 

1929 

*B 290. Bibliography of Petroleum and 
Allied Substances, H. Britton. 

*B 297. Petroleum Refinery Statistics, 
1927, G. R. Hopkins. 

B 301. Facts Relating to the Production 
and Substitution of Manufactured Gas for 
Natural Gas, W. W. Odell. 








*B 302. Fuel Efficiency Tests on Batch 
Oil Stills, Henry Kreisinger, W. R. Argyle, 
and W. E. Rice. 

*B 307. Flow of Gases Through Beds of 
Broken Solids, C. C. Furnas. 

*T P 439. Geophysical Investigations in 
Caribou, Colorado, C. A. Heiland, Chas. VW. 
Henderson, and J. A. Malkovsky. 


*T P 444. Graphical Terrane Correc- 
tions for Gravity Gradient, Donald C. Bar- 
ton. 


*T P 449. A Study of the Crude Oil 
Produced in the Salt Creek Field, Wyo- 
ming, H. P. Rue and I. N. Beall. 


T P 460. Design and Operation of Gas- 
Well Siphons, /. B. Williams, R. R. Brand- 
enthaler, and Morgan Walker, 10 cents. 


T P 461. Salvage of Material in the Oil 
Industry, C. P. Bowie, 20 cents. 


T. P 462. Safety at Natural-Gasoline 
Plants, G. B. Shea, 25 cents. 


*T P 463. Depth Attainable by Electri- 
cal Methods in Applied Geophysics, F. VW. 
Lee. 


*R I 2908. Carbon Monoxide from Auto- 
mobiles using Ethyl Gasoline, W. P. Yant’ 
and L. B. Berger. 


R I 2916. Nineteenth Semi-Annual Mo- 
tor Gasoline Survey, E. C. Lane, D. B. Talia- 
ferro, Jr. and S. S. Taylor. 

*R I 2929. The Study of a Fundamental 
Basis for Controlling and Gauging Natural 
Gas Wells, Part 1, H. R. Pierce and E. L. 
Rawlins. 


*R I 2930. The Study of a Fundamental 
Basis for Controlling and Gauging Natural 
Gas Wells. Part II, H. R. Pierce and E. L. 
Rawlins. 


*R I 2942. Flow of Natural Gas Through 
High Pressure Transmission Lines, T. W. 
Johnson and W. B. Berwald. 

R I 2945. Disposal of Oil-Field Brines, 
Ludwig Schmidt and John M. Devine. 

*R I 2956. Review of Fatalities in the 


California Petroleum Industry During the 
Calendar Year 1928, G. B. Shea. 


R I 2959. Twentieth Semi-Annual Motor 
Gasoline Survey, FE. C. Lane, S. S. Taylor, 
and C. J. Wilhelm. 


*R I 2973. Re-Forming Natural Gas in 
Water-Gas Generators with Substantially 
Complete Elimination of Entrained Carbon, 
W.W. Odell. 

R I 2979. Odor Intensity and Symptoms 
Produced by Commercial Propane, Butane, 
Pentane, Hexane, and Heptane Vapor, F. A. 
Patty and W. P. Yant. 

I C 6100. Electrical Aecident Preven- 
tion, L. C. Ilsley. 

*T C 6114. Survey of Gravities of Do- 
mestic Crudes, G. R. Hopkins and A. B. 
Coons. 

*I C 6171. Some Earth Resistivity Meas- 
urements, F. W. Lee, J. W. Joyce, and Phil 
Boyer. 

I C 6194. Safety as Affected by Super- 
vision and Discipline, A. U. Miller. 

I C 6195. Notes on Precautions to be 
Taken When Drilling Through Workable 
Coal Beds or Through Mine Workings, 
C. A. Herbert. 

I C 6204. Fuel Oil Distribution, Central 
United States, 1928, A. T. Coumbe, Jr. 

M 3. Function of Natural Gas in the 
Production of Oil, H. C. Miller, American 
Gas Association, $1. 


(Part 2 to be published soon) 








THE PETROLEUM ENGINEER, January, 


1949 


E-9 











)EPENDABILITY THROUGH 





es ees ee eet ea Sa. 


IN A SOUTHERN FIELD: A 10,000-foot string of 7-inch S-80 and 
S-105 SMITHway Casing being run in the bayous of Louisiana. 


ESEARCH AND L.NGINEERING 





IN THE A. O. SMITH PIPE MILL: This equipment is used for measuring 
and controlling Casing temperature for certain manufacturing processes. 


SMITHway CASING: LINE PIPE 


A. ©. SMITH CORPORATION 


New York 17 © Pittsburgh 19 * Atlanta 3 * Chicago 4 * Tulsa 3 ° Dallas 1 
Houston 2 © Seattle 1 * Los Angeles 14 ©° International Division: Milwaukee 1 
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Experimental runs were laid out to 
cover the normal liquids handled in 
product lines and the pumping and re- 
cording equipment was arranged to 


handle about the same range of velocities 
and Reynolds Numbers found in com- 


mercial installations. See Fig. 5. 

Fig. 8 shows one of the typical mixture 
runs on two grades of gasoline, having 
specific gravities of 0.7358 and 0.7226. 
Run was at relatively high velocity and 
Reynolds Numbers and gravitometer 
charts are here reproduced for both ends 
of the cuts at 100,000, 200,000, and 300,- 
000 ft of traverse, with 740, 1140, and 
1470 ft of mixture on the basis of 99 
per cent pure to 99 per cent pure prod- 
ucts. These show the nice agreement of 
data and its reproducibility over very 
narrow spreads of gravity. 


Run No. 67 is shown in part on Fig. 9. 


The data show this to have been a run on 
regular gasoline against No. 3 fuel oil. 
Fig. 10 shows experimental run No. 


75 between gasoline and kerosine; 


run shows greater mixing. 


GRAVITOMETER CHART AT 100,000 FT 


of 
7 





this 


GRAVITOMETER CHART AT 200,000 FT 


GRAVITOMETER CHART AT 300,000 FT 





FIG. 8. Experimental pipe line. 
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INTERFACIAL MIXING CHARACTERISTICS 
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PRODUCTS 
STORAGE TANK 








NATIONAL TRANSIT PUMP 
SIZE 50 MODEL “F" 
























NATIONAL TRANSIT PUMP 
SIZE. 50 MODEL "F" 


FIG. 5. Flow diagram of Shell 
Experimental Pipe Line Labora- 
tory, East Chicago, Indiana. 
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SUPPLY ( 
| 
L 
| STRAINER STRAINER 
PRESSURE GAUGE: RANGE HEAVY LINES REPRESENT 5000 FT 
| | 30” VACUUM TO 15 LB OF 2”@ PIPE, THROUGH WHICH 
| TEST RUNS ARE MADE 
|PRESSURE GAUGE: 
RANGE 0-200 1B | PRESSURE PRESSURE 
MODEL B-2 PRESSURE GAUGE: GAUGE: GAUGE: 
PITTSBURG METER “RANGE { '] RANGE RANGE 
yo) 0-400_LB | || 0-200 16 0-400 LB 
rc a | ~ 
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MIXTURE RUN NUMBER 80 — HOUSEBRAND AND PREMIUM GASOLINE 
AVERAGE VELOCITY = 5.03 FT PER SEC. 


HOUSEHOLD GASOLINE 


PREMIUM GASOLINE 


-7226 
REYNOLDS NUMBER 50/50 MIXTURE BLEND = 121,000 


GRAVITOMETER CHART AT 50,000 FT 


LINE TEMPERATURE = 83.4F 
SPECIFIC GRAVITY REYNOLDS NUMBER 
7358 11 10 


’ 


123,900 


GRAVITOMETER CHART AT 50,000 


GRAVITOMETER CHART AT 150,000 FT 


GRAVITOMETER CHART AT 100,000 FI 


xture 





GASOLINE 
KEROSINE 


FIG. 10. Experimental pipe line. 


MIXTURE RUN NUMBER 75 — GASOLINE AND KEROSINE 
AVERAGE VELOCITY = 0.96 FT PER SEC. 
LINE TEMPERATURE = 87.1F 


SPECIFIC GRAVITY REYNOLDS NUMBER 
- 7318 2 


ee ee ee ae ee oe 
REYNOLDS NUMBER 50/50 MIXTURE BLEND = 14,160 


8,050 





GASOLINE =. 5s 5 ee te hb tw 
NO. 3 FUEL OIL. 8510 1 
REYNOLDS NUMBER 50/50 MIXTURE BLEND = 26,420 


n 


ft 


FIG. 9. Experimental pipe line. 


AVERAGE VELOCITY = 2.03 FT PER SEC. 
AVERAGE TEMPERATURE = 84.9 


SPECIFIC GRAVITY REYNOLDS NUMBER 
50,300 


- 7394 


GRAVITOMETER CHART AT 150,000 FT 








Taken from the article, “Interfacial Mixing 
Characteristics of Products in Products Pipe 
Lines,” by S. S. Smith and R. K. Schulze, Shell 
Oil Company, Inc., and printed in The Petro- 
leum Engineer, September, 1948, pages 94 to 
104 inclusive. 


T GRAVITOMETER CHART AT 100,000 FT 





GRAVITOMETER CHART AT 200,000 FT 





MIXTURE RUN NO. 67 — GASOLINE AND NO. 3 FUEL OIL 
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JAS. P. MARSH CORPORATION e DEPT. M, SKOKIE, ILLINOIS 


The Jas. P. Marsh line includes gauges especially designed for blenders, boilers, burners, capping, Christmas trees, 
columns, heaters, hydrogen units, instrument panels, pumps, Reid vapor bombs, scrubbers, separators, mud pumps, 
stills, towers, and other applications including oxygen and welding gauges. 


E-12 THE PETROLEUM ENGINEER, January, 1949 





2 
) 
a 
bs 
a 
5 
2 
n 
| 
ra 
n 
cS) 
re] 
5 
5 
0 
0 
a 
fd 
ta 
= 
oO 
i 
P> 
5 
je 
E 
m2 
a 








SPECIFIC HEATS OF MIDCONTINENT STOCKS 
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Previously published in Griscom-Russell Bentube Sections, Bulletin 1602. 
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FIRE EXTINGUISHER 


has these outstanding advantages... Longer range at all climatic 
temperatures! ... Longer duration of discharge at all climatic 
temperatures! ... More complete discharge of Dry Chemical con- 
tents! .... May be operated in any carrying position! . . . Scientifi- 
cally designed nozzle provides for wider coverage of fire area!... 
Gas-tight. all-internal expelling gas connections! . . . Built-in 
safety disc! ... Hose couplings neatly swaged to hose for greater 
strength, smarter appearance! . . . High hose-mounting position 
avoids compacting of Dry Chemical—affords neater appearance! 

Easy to recharge without special devices or replacement 
parts! ... Occupies only 7” x 9” floor space! . . . Lighter weight— 
only 42 lbs. when ready for use! ... Alfco Dry Chemical is non- 
toxic, noncorrosive, nonconductor of electricity and will not freeze! 
Underwriters’ ratings: B-l, C-l. Recommended for flammable 
liquid and electrical fires. 


Overall height 30”; Floor space occupied 7’’x9"; Weight of Extinguisher, empty 
17 lbs.: Weight of Dry Chemical Charge 25 lbs.; Weight of Gas Charge 8 ozs.; 
Weicht of Extinguisher charged for use 4212 lbs.; Total Weight packed for shipping 
45 lbs.: Nozzle Polished Aluminum 6” long: Hose and Nozzle lengths approx. 26”: 
Shell Drawn Silicon Bronze: Finish Baked Red Enamel with Chrome, and Polished 


Aluminum trim. 


demonstration, 


AmERICAN-LAFRAN 


ELMIRA: NEW YORK: U-S°A 


Write us for literature and for 


"EXTINGUISHER | 


DEL S 




















YEARLY INSPECTION ~ 
Py ¥q OF. LEE i 
ra take sone de ehnnach conan 
“ HAND THAT WORE AND NOZZLE AE NOT OBSTRUC ; 
| WILL NOT F 


Liat Tere 


tn CONTAINED IN TUBING STRINGS, GAL. AND BBL. 


eee treated seke nant aL.tains ainabons Was hewia da 








THE PETROLEUM ENGINEER, January, 1949 








————— —_— Nee eS 





-puiqny ,p pure ‘54% “we FO ‘+zq qed qq 98°S Sf AN-11F J° ayei oy} ‘210;0194,L 
gaseo ay} Ul SNOsUOIIa SBA UOIs1aAUOd De 
199 0} [8B ey} 8B ‘sajquL snonulzUuopD Jo "199 69°9T surezuos BuUIgn} ,,Z J 5 618h 
uolzpa 9P6T U! peysiqnd ‘Ado yeulst10 ~~ oe 
ay} 401389P prnoys s1esf) *£doo peye2110H “199 80°0 suIe}UOD BUIqNy ,,Z jO43 6 
“199 70°0 sulezu0s Buiqny ,,Z J 35 OT pay sed jqq ur dn-iy jo ayer oy} St FBUM 
“199 9T'T suyezuos Surqn} ,Z Jo F 008 + “14 Z Ul 4 SbPS OF dn [10 yy sy SuLys 
"199 9P°ST suyezUod Burqny ,,Z Jo 3 OOF 22198} Wold 61h = Sere — PSL6 2: ueT nos -Buiqny 2 243 “I PSL6 9} 11“ ® Buiqqems 1935 V sapduexg 


P 535.131. 





























ORIG] LZE°LIT| ‘O86F| 96°98 ‘ZS9E| $628 ‘P8re| 88° 2S “1EhZ| 99 8E ; SI SZ ‘gcOr| O¢ ST 
‘2Z9F| $9'°SOI| “LEPh| 22 82 "18Z8| G9 FL “Ggtg| 60'S “*S81Z| 08 VE : 99°2z | 8196 | $9 91 
601%} 06° ‘pr6e| L969 ‘Z263| GE 99 *181Z| 18 9F ‘Gh6I| £6 0F , : 08 FI 


G6SE : “1gpe| 28°09 *LGGS i ‘SEhZ| ZS OF ‘ZOLT| 90° : ; ; 6 ZI 
“Z80€ : *896Z| 81°ZS “161Z ; ‘060Z| 82° ¥E “6SP1| 0G : ; Ol It 
“89S : “GQPZ| 8 EV 9Z8T : “ZPLI| 16 8 ‘QIZ1| Sb" cz 6 
7902 ‘ZL61| 6L° VE “T9FI f “S6EI| ST &% ‘ZL6 | OV OF 2 
“THST ; “6LPT| 60°92 “9601 “GPOl 632 : ecg 


“L201 : G86 | 68° LT ‘082 L° 969 ‘Tl ‘987 OL'E 
“SI¢ : ‘6p | OL'8 C9E b She “EFS cs 1 
‘COV , ‘err | S8°2 8ZE ¢' sie “S1Z LOT 
‘OLV ‘768 | 96°9 6G L'8LZ ‘P61 8h'T 
-6Ck : ; ; . of’ I 


808 


1D > OD 









































(INSTALLMENT No. 139) 























Ried CUE EO CO 


ANH WON 
BAAN ts 
AMMAN CO 


BUNS CKOSSO mAAND FS 
S NM HOS Pf 























































































































BAAN cOMININS 
BN TONE 














tml 


























BHAA ATNAA 














re 





SnnN NM 
RNeAr WBOreg® ON 


ANMOH WOrMWOS 


o 


‘0 
jes es 


Sn OCS COM 
Sm RONACS COM 




























































































43 ‘Burqn jo yysueT 


—_ 
Ss 
0 








— 
Ss 
i) 
—_ 
Ss 
oo 
—_ 
Ss 
i") 











: 
: 
: 
é 
: 
é 





OL¥'E Z66°% 1hV% ¢66'I 019° <— ___ soyput “qT 
"Ul-H4E “ul-g “ule "m1-44Z “ul-Z "u-S4 1 <— wip [BUIWON 


















































































































































THE PETROLEUM ENGINEER, Janvary, 1949 


‘lag GNV “Iv ‘SONIELS ONIGNL NI GaNIVLNOS ainon 40 ANNIOA 
















































Photo in 
Visco Laboratories 



































HAND YOUR TOUGH 
EMULSION-BREAKING 
PROBLEMS TO A 


“Moet EXPERT 


Visco success throughout oil producing and 
refining areas has a simple formula: Excellent : 
facilities— manufacturing, laboratory and field 
equipment; highly skilled personnel; fast, effec- 
tive chemicals that are consistently efficient. 

Hand your tough problems to a Visco expert 
for prompt action and permanently successful ; 
results at lowest cost per barrel of dry oil. Phone 
Houston: CAPITOL 7300, or write, today. 








VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building 








Bye hii eat 





Houston 1, Texas 
CONSISTENTLY EFFICIENT | 
DEHYDRATING AND DESALTING CHEMICALS jj 


NOTICE: Visco Products Company is authorized to manufacture and sell Visco Oil Treating compounds for use in the breaking and resolving of oil emulsions, and to grant 


er a) 


icenses for such use, under the following United States patents: 1,860,562; 1,860,563; 1,912,330; 1,937,259; 2,050,639; 2,050,640; 2,206,589; 2,214,783; 2,214,784; 2,225,189; 

303,414; 2,307,813; 2,318,034; 2,318,035; 2,321,056; 2,335,554. Re. 20,717 and patents pending. Any purchaser of Visco oil treating compounds is authorized to use the same 
n the treating, breaking and resolving of oil emulsions in accordance with the above patents. The royalty for such use is included in the purchase price. Visco Products Com: 
pany is authorized to and is willing to grant licenses on a royalty basis, to all companies, and to others desiring to practice the patented subject matter, under any au i all of 
he above patents, permitting the user to purchase the oil treating compounds at will from any vendor, and to prepare the compounds for use under the above patent or patents, 


at a royalty charge of 20 cents per gallon, Application for license should be made to Visco Products Company, Houston, Texas. 
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| “ew and improved 


machinery and 





equipment 


(1) ‘‘Packaged’’ Generators 
New “Packaged” Generator line an- 

nounced by Electric Machinery Manu- 

facturing Company in December, 1947 





featuring complete unit of generator. 
exciter and built-in voltage regulating 
circuit, is now extended to include 
self-contained main generator switch 
on ratings up to 15 kw. No additional 
switches or controls necessary. Unit 
is connected direct to lead. 


Complete modern line features units 
in single and three phase ratings up 
to 150 kw at speeds 900 to 1800 rpm. 


(2) Welding Process 


Air Reduction Sales Company have 
developed a new welding process to be 
known as the “Aircomatic” process. 
It may be used for welding heavy 
sections of alurninum and aluminum 
alloys at wire feed speeds ranging 
from 100 to 300 in. per min. 


Essentially this process is a form of 
gas-shielded, metal arc welding but 
the conventional non-consumable elec- 
trode has been replaced by a continu- 
ously fed, consumable wire. This wire 
is fed to the work through the barrel 
of a welding “gun.” The filler metal 
carries welding current and an arc is 
maintained between the end of the 
wire and the work. Power is supplied 
from a standard d.c. welding genera- 
tor and argon is used as shielding gas. 
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(3) Electronic Air Filter 


An electronic air filter, the Electro- 
PL, has been developed by American 
Air Filter Company, Inc., Louisville, 
Kentucky, with intermediate cleaning 
efficiency for applications where the 
efficiency of a mechanical filter is too 
low and that of an electronic precipi- 
tator is unnecessarily high. The new 
filter is basically an electronic precipi- 
tator without an ionizing unit and con- 
tains a collector element of electro- 
statically charged Airmat paper. 

This paper is a laminated cellulose 
product composed of a number of plies 
of porous, tissue-like sheets formed of 
short fibers in “jack-straw” arrange- 
ment and is also used as a filtering 
medium in mechanical filters. When 
an electrostatic charge is applied to the 


oy 





A REGULAR FEATURE 


appearing in 


Petroleum 
Engineer 
Irwin-Keasler Building 
Dallas 1, Texas 


paper, the plies tend to separate and 
each individual fiber becomes a col- 
lecting electrode that attracts and 
holds dust and smoke particles. 


As the Electro-PL will continue to 
function as an efficient air filter when 
deenergized, its operation may be 
varied to suit the dust condition—as 
an electronic air cleaner during the 
winter months when a smoky atmos- 
phere is prevalent and as a dry-type 
air filter during the summer months. 

The elimination of the ionizer not 
only reduces the first cost of the filter 
below that of an electronic precipita- 
tor but also results in lowered power 
consumption. Maintenance is also 
simplified since the low-cost Airmat 
paper is replaced with new material 
when it accumulates its full dust load. 
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(4) Fibre Board Package 

All-State Welding Alloys Company, 
Inc., is now packaging its entire line 
of low-temperature welding and braz- 
ing alloys. The new package is of fibre 
board reinforced to assure good ap- 
pearance during its shelf life at the 
distributor’s and also its essential 
durability in the consumer’s shop. 

Promotion-wise the new All-State 
package is characterized by plain 
English identifying marks on the ends 
and by complete instructions, includ- 
ing helpful hints for using All-State 
welding alloys and a full chart for All- 
State products, on the sides. 


(5) Mercury Manometer 

A new type of mercury manometer 
has been designed and built by the 
Taylor Instrument Companies to meet 
industry's requirements of positive 
actuation, dependable performance 
and greater adaptability in flow, liquid 
level and differential pressure meas- 
urement. The new manometer is desig- 
nated as Model 1500 to signify its 
1500 psi working pressure and is 
available in ranges of 10 to 400 in. of 
water. It is built for use on indicating, 
recording or controlling instruments 
and two manometers can be mounted 
on a single case for recording two 
flows or ratio flow control. 

\ few of its outstanding features 
include greater energy output, spe- 
cially designed pressure tight bearing, 
positive overrange protection, leakless 
damping adjustment, and interchange- 
able range chambers. 

Straight-line calibration is an in- 
herent feature of the new Taylor Mer- 
cury Manometer. Accurate measure- 





ment of differentials is assured at 
every point on the chart, either up- 
scale or down-scale. Through careful 
selection of materials, skillful design- 
ing and precision workmanship, 
differential readings can be repro- 
duced with practically zero error. 
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(6) Rotary Drilling Head 


The Guiberson Corporation, Dallas 
manufacturer of widely used drilling 
equipment, has announced the addi- 
tion of a new rotating drilling head to 


its list cf products. Labeled the Type 





“J” it has a newly designed wash-pipe 
packing assembly contained in the 
head. The wash-pipe, full-floating in 
its action, rotates in either or both of 
two independent packing glands, 
which is reported to add 50 per cent 
to the life of the wash-pipe and reduce 
by half the usual packing deteriora- 
tion. This wash-pipe packing assembly 
is said to be completely tamper-proof, 
yet is quickly and easily removed for 
servicing without necessitating the 
head being dismantled. 

Each new Type “J” Drilling Head 
is available with a spare assembly. 
When the original becomes worn, the 
operator can merely replace it with 
this standby and send the worn part to 
the Guiberson plant. The company will 
immediately return a “factory new” 
spare to the operator enabling him to 
always be prepared for replacements, 
and will then completely renovate the 
returned assembly, replacing all worn 
parts. The company states that the 
charge for this service is nominal. 

The Type “J” Drilling Head is built 
with studs 25 per cent heavier than 
other Guiberson models and is rein- 
forced for increased load carrying 
capacity. It is constructed to handle 
tubing strings up to 8000 ft, in 2-in., 
214-in., and 3-in. sizes. Mud and fluids 
are prevented from entering the hous- 
ing, the company reports, adding that 


the accordion-shaped packing rubber 
contained in the head gives positive 
seal around the tubing and around 
square, hexagonal, or octagonal kel. 
lys. 

The Guiberson Corporation de. 
clares the the new Type “J” Drilling 
Head has been carefully field iested 
to meet all field operating require. 
ments. 


(7) Tubing Fatigue Machine 


A rotating beam fatigue machine of 
1,200,000 in. lb capacity, more than 
one hundred times that of the Sonntag 
SF-10R machine, has been built by 
The Baldwin Locomotive Works. The 
new Sonntag machine will be used for 
fatigue testing pipe spans of 2 to 10 ft 
in length and up to 85% in. in diam, 
under loads encountered in service. 

This machine, among the largest of 
its type ever built, has an overall 
length of 20 ft, width of 714 ft, and 
height of 4 ft. Pipe specimens, mounted 
as a cantilever beam in the machine. 
are subjected to bending loads and 
rotated in a horizontal position by a 
20-hp electric motor at variable speeds 
up to 1000 rpm by means of a V-belt 
and 12-in. drive spindle. 

Load is applied by a calibrated 
spring which is compressed hydrau- 
lically by means of a hand pump. The 
position is locked by two nuts. Bend- 
ing loads are indicated on a removable 
dial in units of approximately 6.7 lb, 
a calibration chart being used to show 
their exact magnitude. 

The machine may be shut off auto- 
matically after a predetermined deflec- 
tion of the specimen by means of a 
micro-limit switch. The drop of the 
loading end is limited by adjusting 
nuts on the loading yoke if a specimen 
fails. 


(8) “‘Titronic’”’ System 


The Milton Roy Company, manu- 
facturer of controlled volume chem- 
ical pumps, has developed an auto- 
matic titrating system utilizing a 
duplex controlled volume pump to 
automatically titrate a sample con- 
tinuously from the liquid bath, han- 
dling a sample of the liquid from the 
bath on one side of the pump and 
metering to that sample in direct ratio 
and exact proportion a fixed quantity 
of titrating medium. 

The same type of system can be 
used to maintain the strength of acid 
baths within certain control points, 
using one controlled volume pump 4s 
a titration unit and a second control- 
led volume pump, or a flow control 
valve, automatically regulated by the 
pH meter and controller, to maintain 
a feed of strong acid to hold the 
strength of the bath at the required 
control point. 
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United Gas Line Company, Carthage, Texas. Ellwood M. Payne photo. 


Iv ll still be new ten years from now 


Sons piping at United Gas Line Com- 
pany’s plant is another sweetly 
streamlined example of leakproof perma- 
nence achieved with the fittings that become 
part of the pipe. 

That means Tube-Turn welding fit- 
tings. They are preferred for large-scale 
piping that must remain safe and sound 
for years with little or no maintenance. 
Their butt-welded joints simply can’t leak. 
Their forged-in strength equals or exceeds 
the strength of pipe. Their smooth inner 
walls and full effective radius minimize 
friction and erosion. 

And yes, they are easy to install. Di- 
mensional accuracy and true circularity 
make alignment a cinch. The absence of 
excess bulk permits compact, economical 
Piping assembly. 
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For good service in good connections, 
deal with the Tube Turns distributor. He 
handles the biggest line of welding fittings. 


TUBE TURNS, INC. 
242 E. Broadway, Dept. D, Louisville 1, Ky. 


District Offices at New York, Philadelphia, Pittsburgh, 
Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Write for the new and re- 
vised Tube Turns’ chart of 
‘*Pipe and Fitting Mate- 
rials''. Covers ASTM and 
other specifications, chemis- 
try, service temperature lim- 
its, welding data. 


TUBE-TURN 


TRADE manK 


WELDING FITTINGS 
AND FLANGES 
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(9) Payloader 


The Frank G. Hough Company an- 
nounces the addition of a new Pay- 
loader to its line of tractor-shovel 
units. This new unit is known as the 
Model HM Payloader and features a 
revolutionary four-wheel drive and a 
power boosted steering mechanism. 
This is the first time that the four- 
wheel drive principle has ever been 
applied to this type of equipment. 

Model HM is the biggest of the Pay- 
loader line, having a bucket capacity 
of 114% cu yd and a static loading 
capacity of 6000 lb. Its 76-hp engine, 


four-wheel drive and large 14,00- 
24.00 road builder tires on all four 
wheels provide the power, traction, 
and flotation necessary for successful 
off-road operation. Power steering on 
the rear wheels makes this machine 
easy to ‘steer, and short wheel base 
and fully-reversing transmission with 
four speeds in either direction give it 
unusual maneuverability. Both the 
bucket-raising-and-lowering and buck- 
et - dumping - and - closing is accom- 
plished by double-acting hydraulic 
rams, fingertip controlled. The bucket 
booms are so designed that an auto- 
matic powerful digging action is given 
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to the bucket independent of the for. 
ward motion of the tractor. Also an 
automatic quick-tip-back of the bucket 
is provided as it is raised so that 
heaped loads can be retained without 
spillage and can be carried low for 
good machine balance and full opera. 
tor visibility. Because the operator’s 
seat is well forward and there are no 
super-structures, the operator has full. 
est visibility at all times and the height 
of the machine is low so that it can 
travel and work in low overhead loca- 
tions. 


(10) Mercury Vapor Detectors 


Designed to measure concentrations 


_ of mercury vapor in the air which may 


be injurious to the health of workers, 
General Electric instantaneous elec- 
tronic mercury vapor detectors are 
now owned and used by 16 state gov- 
ernments, G. E. has announced. 


The toxic limit of mercury vanor 
for continual breathing. established by 
the American Standards Association, 
is 0.1 milligram of mercury vapor per 
cuhic meter of air. or approximately 
0.122 narts per million by volume. By 
determining the concentration of mer- 
cury vapor, precautions can he taken 
to keen it below the harmfvl value, 
and thus safeguard the health of all 
persons exposed. 


The instantaneous detector operates 
on the princivle that ultraviolet licht 
is scattered when it passes through 
atmosnhere containing mercury va- 
por. A small blower draws air from 
the atmosphere into the instrument at 
a rate of 14cu ft ner min, and passes it 
between an ultraviolet licht and a 
phototuhe. Variations in the ovtnut 
of the phototvhe cause the electronic 
circuit to indicate the concentration 
of mercury vapor in the air. 


The detector will meacure mercury- 
vapor concentrations ranging from 
0.03 to 3.0 millicrams per cubic meter, 
or from 0.004 to 0.37 parts per million 
by volume with an accuracv of ap- 
proximately five per cent. Weiching 
only 29 Ib. it can be carried on an 
adjustahle shoulder strap. It onerates 
on a 45-watt. single-phase, 60-cycle, 
110 to 120-volt cirenit. 

Although the detector was _pri- 
marily designed to indicate mercury- 
varor concentrations. it will also give 
indications of vapors such as o70ne, 
ilwminating gas, benzene. pvridine. 
diethvlacetal. toluene, and others. 

Besides the state zovernments. these 
detectors also have been purchased by 
five foreign governments. a number of 
federal medical oreanizations. insur- 
ance companies, telenhone, electronic. 
and other research laboratories, and 
chemical. metal, glass, fur, felt.’ and 
photographic companies. 
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(11) Electric Impact Tool 


The electric impact tool manufac- 
tured by Ingersoll-Rand Company has 
now been developed in a larger and 
heavier model. Known as the 8U, the 
model has all the features and advan- 
tages that have made the smaller 4U 


) 


Bd 





model so useful for all-purpose light 
maintenance and production work. 

The reversible motor makes it as 
easy to remove screws, studs, and nuts 
as to apply them; motor burn-out is 
eliminaied, even if the spindle stalls 
completely; the impact principle op- 
erates whenever resistance is met and 
provides extra power to push through 
the job. Virtually no torque reaction is 
transmitted to the operator under any 
condition. 


The new tool is 121% in. in length 
and weighs 9 lb, 13 oz. it is available 
for either 110 or 220 volt current and 
operates on AC or DC. The unit is 
rated to handle nuts and cap screws 
up to 5g-in. thread size. It is also rated 
for 34-1n. driiling in metal, up to 34-in. 
by step drilling; reams up to 44-in. 
diam, taps from %-in. to 34-in. It 
will drive and remove all types of 
machine screws up to %-in. thread 
size and wood screws up to size No. 
22; various types of wire brushes with 
round shanks up to 14-in. diam, up to 
%-in. twist drills with collet-type 
chuck, up to 114-in. with Morse taper; 
carbide-tipped drills up to 5g-in. diam. 


(12) Heavy Duty Muffler 


A new type heavy-duty muffler has 
been developed by the U. S. Flexible 
Metallic Tubing Company of San 
Francisco. The primary purposes of 
this new air jet muffler are to elimi- 
nate back pressure on the engine, re- 
duce exhaust smoke, and stop loud 
exhaust noises. 

It is clazmed that prolonged road 
tests show important savings in fuel 
consumption, frequently up to 15 per 
cent. The muffler is slightly larger 
than ordinary types to accommodate 
a paiented double-shell and orifice 
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arrangement through which atmos- 
pheric air is drawn in, proportioned 
and introduced into the exhaust 
stream. Cooler engine operation on 
long grades and fewer muffler replace- 
ments due to cooler operation are 
claimed. 

The company has started a produc- 
tion schedule on sizes up to 175 hp. 


(13) Sectional Steel Housing 


Erect-O-House is a new all-purpose 
sectional steel housing suitable for 
field houses or machinery enclosures. 
Furnished as a completely k/d kit 
ready for easy on-the-spot assembly, 


the Erect-O-House is available in a 
basic size of 6 ft by 6 ft by 6% ft 
high, and may be increased to any 
length in 3-ft increments. 

Parts are of zinc coated steel and 
the light weight housing achieves a 
rugged strength through a patented 
method of assembly which places the 
sheets under uniform tension between 
fran.ing members. All components are 
accurately die-formed and can be 
quickly assembled by inexperienced 
labor using only standard hand tools. 
The rigid construction permits mov- 
ing the Erect-O-House as a unit or it 
may be disassembled and reassembled 
for movement. 
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D.W HAERING & CO, Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, 


Chicago 6, Illinois 
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How fo Protect 
PIPE JOINTS 
with [LAPEGOAT 


It’s easy to protect welded pipe 
joints when you use TAPECOAT 
. . . the modern protective coating 
in handy tape form. 


You simply remove kraft paper on 
mill or machine coating, back far 
enough to start one spiral wrapping 
of TAPECOAT over mill coating. 
Then clean and dry the bare pipe 
with a torch. Next, start wrapping 
TAPECOAT on mill coating where 
kraft paper has been removed, flash- 
ing flame of torch lightly on TAPE- 
COAT to bleed its coating, as illus- 
trated, and permit it to conform 
readily to the contour of the pipe. 
Secure double thickness of TAPE- 
COAT by overlapping slightly more 
tan half the width of the tape. 
When wrapping is completed, flash 
the torch flame lightly over entire 
TAPECOATED section, to bleed 
coating to a shiny surface. 


Write for complete details 
on this quick, clean, economi- 
cal protection for pipe joints. 


The TAPECOAT Company 
1523 Lyons St., Evanston, Illinois 


New York Office: 489 Fifth Ave.. New York 17, N.Y. 
Denver Office: 1564 Vaientia St., Denver 7, Colo. 
Houston Office: 514 M&M Bldg., Houston - Texas 
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(14) Metal Recording Chart 


Otis Engineering Corporation, Dal- 
las, Texas, has announced the devel- 
opment of a recording chart for use 
in meters and recording instruments 
which are installed to operate under 
adverse physical conditions. 

The charts are now being manufac- 
tured and used in thicknesses of .002- 





in. to .003-in., and can be made as 
thin as .001 in. to .0015 in., if desired. 
The chart material, available in blank 
face without measurement or division 
markings, can be trimmed to close 
tolerances and fitted flush into the 
working parts of an instrument or 
meter. Another important feature of 
the Chart is its suitability for clear 
photographic reproductions. 


(15) Perfo-Jet 


Byron Jackson’s Perfo-Jet develop- 
ment, the new and proved method of 
perforating oil well casing, provides 
outstanding safety features, elimina- 
tion of burrs in the pipe, and assures 
deeper penetration according to field 
reports. BJ service is available at the 
present time only in California. 

When detonated, the jet is a power- 
fully focused force which perforates 
casing easily. Charges now in use 
make it possible to perforate one, two, 
or three strings of casing, the cement 
sheath, and into the producible zone. 
The bulletless Perfo-Jet does not glaze 
or compact formations. Effectiveness 
is further added by the undercut 
screen characteristic produced by the 
jet’s tapered holes. 


(16) Demand Meter 


A new single-phase combination 
watthour and thermal watt demand 
meter, Type 1HM-1, for industrial use 
has been anounced by General Elec- 
tric. The damping system and electro- 
magnet of the new I-50 watthour 
meter, adapted to the new design, 
comprise the watthour unit of this 
meter. The “direct heat” operating 
principle has been adapted for use as 
the thermal demand unit. 





(17) Automatic Switch 


Clapp Instrument Company, \W eb. 
ster, Massachusetts, introduces a new 
automatic liquid level control switch, 
the Acrafloat. Operated by a jree 
buoyant float, encased in a vertical 
metal pipe, the Acrafloat controls and 
indicates liquid levels to a fraction of 
an inch, within required vertical dif. 
ferentials of many feet. 

It is especially applicable for con- 
trolling various re-cycling processes 
and for any operation involving high 
temperature, high pressure, corrosive 
or non-conducting liquids. 


(18) Electrode for Welding 


Arcos Monend 806 electrodes pro- 
duce X-ray quality welds on Monel, 
Monel clad, steel, and eliminates the 
necessity of depositing a buffer layer 
of nickel. It has a spray type arc of 
excellent stability, which facilitates all- 
position welding. Free-bend specimens 
exhibit high elongation values. 


(19) Cartridge Demineralizer 


A redesigned Filt-R-Stil cartridge 
demineralizer for delivering the low- 
cost chemical equivalent of distilled 
water, without heat and at a maximum 
rate of 10 gal per hr has been an- 


nounced by the ion exchange products 
department of American Cyanamid 
Company. 

The new unit, like previous models, 
consists of three principal parts: a dis- 
posable cartridge containing Cyana- 
mid’s Ionac ion-exchange resins; a 
bracket or support for the cartridge; 
and an electrical conductivity indica- 
tor that now shows the quality of 
treated water continuously. Water de- 
livered by the cartridge unit is guaran- 
teed to contain no more than 10 parts 
of dissolved ionized solids per million 
parts of water, exclusive of silica. The 
quantity of water treated per cartridge 
depends on the quality of the raw 
water available. 
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ON THE HIGHWAYS — IN INDUSTRY—ON FARMS=IN OIL FIELDS — AND IN FORESTS! 





@ Where metal is arc-welded to metal... 
in bridges, pipelines and other construc- 


‘ 
; 
H 





tion projects .. . Chrysler Industrial Power 
Units provide the most efficient, most eco- 
nomical power. Backed by 24 productive 
years of Chrysler Corporation engineering 
and technical skill, each engine and power 
unit is designed to deliver A Better Day’s 
Work—is built to do the tough jobs in every 
field where gasoline engines are used. For 
complete information on the many engine 
sizes in the line and the wide range of horse- 
- power ratings available, see your local Chrys- 
ler Industrial Engine dealer, or write .. . 


INDUSTRIAL ENGINE DIVISION, CHRYSLER CORP. 
12200 E. JEFFERSON, DETROIT 31, MICHIGAN 


CHRYSLER 


INDUSTRIAL ENGINES AND POWER UNITS 











4 “NATION AWIDE 
} SERVICE 


eacronta ENGINEERED 
AND TESTED PARTS WITH 
: EXPERT MAINTENANCE 
LF WHEREVER YOU ARE 


- HORSEPOWER WITH A PEDIGREE 
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(20) Verticlosed Pump Motor 


A development in deep well vertical 
pump motors is announced by U. S. 
Viotors. It is the Verticlosed Stream- 
way motor embodying several new 
features and designed for application 


to practically all types of turbine 
pumps. Completely streamlined, the 
motor has an interchangeable base to 
permit increase or decrease in hp. 

Flushstyle oil gauges are made with 
Lucite windows, giving full visibility 
to the oil supply. The Lubriflush lubri- 
cation system permits thorough flush- 
ing out of all devitalized grease by 
forcing clean grease through each 
bearing. 


(21) Scale Voltmeter 

An indicating voltmeter with an ex- 
panded scale has been announced by 
General Electric’s Meter and Instru- 
ment Division as an addition to the 
[ype AB-15 line. 

Designed for general switchboard 
use by electric utilities and large in- 
dustries, the new meter has a scale 
7.1-in. long spanning 250 deg about 
the center. The scale is expanded over 
the most frequently used range, from 
90 to 130 volts, thereby enabling easy 
detection and measurement of 0.5-volt 
variations within that range. Accuracy 
has been determined to within + 14 
percent in the range of 105 to 125 volts 
and + 1 percent over the entire ex- 
panded range. Although available in 
only one rating, 0-90 to 130 volts, it 
can be supplied with scales applicable 
to potential transformers for voltages 
higher than rated. 


E-24 





(22) Radio Telephone Link 


A multichannel FM microwave 
radio link, known as INTELINK, 
capable of simultaneously transmit- 
ting more than 7 two-way telephone 
conversations, has been developed by 
Federal Telephone and Radio Cor- 
poration, Clitton, New Jersey, manu- 
facturing associate of International 
Telephone and Telegraph Corpora- 
tion. Combining highly reliable com- 
munications with small size, and low 
initial and operating costs, this FTL- 
13-A INTELINK should find wide ap- 
plication in railroads, telephone com- 
panies, public networks, oil lines, 
mining companies, and others. 

The application of the INTELINK 
to wire transmission systems falls into 
two general categories, which are: (1) 
As part of long line telephone systems, 
in which the link is used only to span 
difficult terrain such as rivers or 
mountains. (2) As complete point-to- 
point communication links—initiating 
and terminating directly in telephone 
and telegraph instruments and switch- 
boards or other subordinate telephone 
or telegraph equipment. 


(23) Acceleration Detector 


A new instrument which measures 
the intensity of explosion shock waves 
passing through the earth has been 
announced by General Electric’s spe- 
cial products division. 

Called the “earth-shock accelera- 
tion detector,” the new device is about 
the size of a small tin can. It is de- 
signed so that it can be buried near 


sage 








the scene of test explosions, enabling 
engineers to determine the under- 
ground velocity and acceleration of 
shock waves caused, for example, by 
use of high explosives on large con- 
struction projects. The instrument can 
register shocks up to 1500 times the 
force of gravity, and as many as 
10,000 impulses per second. 

These acceleration detectors are not 
stock items, for the specific design of 





the detector is determined by the in- 
dividual application for which it is to 
be used. 


(24) Work Positioner 


A newly designed motor-operaied 
work positioner, driven by a hydrau- 
lic variable speed transmission and a 
14 hp single-phase AC motor, has been 
introduced by Ransome Machinery 
Company, subsidiary of Worthington 





Pump and Machinery Corporation, 
Dunellen, New Jersey. The positioner, 
knewn as Model I-P, has a load capac- 
ity of 100 lb. By its use all welds are 
made in the down-hand position. 

The table top on Ransome’s Model 
1-P rotates 360 deg at variable speeds, 
adjustable from 0-5 rpm in either di- 
rection. It is manually tilted through 
135 deg and locks at any degree of 
tilt by means of a worm-and-segment. 
The model is suited for such opera- 
tions as welding, hard surfacing, as- 
sembling, repairing, grinding, and 
similar operations. 


(25) Coupling Selector 


A new steelflex coupling selector 
was recently released by The Falk 
Corporation intended to be used by 
drattsmen, engineers, designers, plant 
engineers and the multitude of other 
men who are instrumental in the selec- 
tion and purchasing of flexible cou- 
plings. 

This new coupling selector will take 
care of the selection of couplings from 
Falk sizes 3F up to size 18}. This 
handy new slide rule selection method 
makes it easy for a prospect to de- 
termine exactly which steelflex cou- 
pling size is correct for his applica- 
tion. <3 

The design of this selector is based 
upon the Falk three-dimensional meth- 
od of selecting a coupling. That is, by 
horsepower, by application, and by 
the rpm at which the coupling is to 
travel. This three-dimensional method 
of selection rather than the customary 
bore size selection makes certain that 
the coupling is absolutely correct for 
the job involved. Correlation of these 


three factors is made easy through use 
of this selector. 
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@Users everywhere ... all kinds of power users... say 
without hesitation: “It’s the finest and most dependable 
wer plant ever built. It has cut our power costs in half.” 
(ne reason owners are so enthusiastic is the fact that the 
heart of every KRW Industrial Power Unit is the great 
ford 100 H. P. V-8 Truck Engine... blood brother to 
millions more in service around the world. Thus, every 
KRW user has available efficient, low-cost Ford Service 
as well as the Ford Engine and Parts Exchange Plan. 
Combined with the V-8 power plant is the KRW 30- 
year tradition of quality manufacture; of close technical 
association with Ford, and Ford Dealers everywhere. . 
KRW Conversion Parts are built right, of the right ma- 
trials by modern precision methods. KRW Power Units 
operate on either gasoline, natural gas or any “bottled 
gas.” KRW Industrial Power Units have been giving con- 
tinuous, satisfactory, low-cost service for many years. See 


your Ford Dealer or mail the coupon. DRIVEN BY FAMOUS FORD V-8—-100 H. P. 
TRUCK ENGINE— OPERATES ON GASOLINE, 

4 NATURAL GAS OR BUTANE... . EFFECTS 

KA DATING ON TREMENDOUS SAVINGS . . . EVERY FORD 
ee DEALER CAN SUPPLY SERVICE AND PARTS. 
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STUDY THIS CHART IN TERMS 
OF YOUR INDIVIDUAL NEEDS 


The table above shows the comparison of operating 
costs per hour for (1) Electric Motor, (2) KRW 
Unit operating on natural gas and (3) KRW Unit 
operating on gasoline. For dependable, constant- 
duty power, we recommend an engine speed not to 
exceed 2250 RPM and that only two thirds of the 
B. H. P. developed at any given speed should be 
used. Thus at 2250 RPM the engine develops a 
maximum of 64 B. H. P. on Gasoline and 55 B. H. P. 
on Natural Gas. This is usable Horsepower, avail- 
able for short periods only. Two thirds of this or 
the constant duty power would be 43 B.H. P. and 
36 B.H.P. with Gasoline and Natural Gas respec- 
tively. By using only two thirds of the maximum 
available Horsepower, reserve power is maintained 
for variations in fuel, lubricating oils, adjustments, 
ignition and climatic conditions. (There is a 3 to 5 
per cent power loss for each 1000 feet of altitude.) 

For highest efficiency, long engine life and econ- 
omy, an engine speed of 1800 RPM has proven 
most satisfactory. Ford V-8 Engines are so highly 
developed and perfectly balanced, that an operating 
speed of 1800 RPM is recommended regardless 
of the Horsepower to be used, 
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SPECIFY: 


LIGHT WEIGHT 
SAFETY 
ENDURANCE 
in “‘test-built”’ 
MAGNESIUM LADDERS 


New high-performance alloy ‘‘test- 
built’’ ladders are light weight for 
easy handling, easy storage and effi- 
cient use. They’re SAFE . . . strong, 
oversize extruded fabrication of non- 
sparking magnesium for all-around 
petroleum operations. And they’re 
durable, rust-proof and corrosion- 
resistant. 

These industrial ladders are truly 

““test-built’’ . designed for the job 
and tested under actual working con- 
ditions. Let 18 years’ experience in 
strong, light-weight ladder construc- 
tion satisfy your ladder requirements 
—specify ‘‘test-built’’ performance. 






















“SINGLE WALL LADDERS, LIGHT & 
HEAVY DUTY EXTENSION LADDERS 
PLATFORM, WAREHOUSE LADDERS 


ALUMINUM MARINE LADDERS 
& FIRE DEPARTMENT LADDERS 






















ARMSTRONG BROS.”’ Pipe Vises are 
built for lifetime service with unbreakable 
drop forged steel hooks. Other design im- 
provements include: oval handle ends (will 
not pinch hands), replaceable tool steel jaws 
with milled teeth, and on sizes 70 and 71, 
a solid 1-piece jaw that ae kinking of 
small pipe. There are always extra quality 
features in an “ARMSTRONG BROS.’ 
Pipe Tool. Write for new S-48 Catalog. 


ARMSTRONG BROS. TOOL CO. 
5231 W. Armstrong Avenue, Chicago 30, III. 
Eastern Whse. and Sales: 

199 Lafayette St., New York 12, N. Y. 
Pacific Whse. and Sales Office: 

1275 Mission St. 
San Francisco 3, Calif. 











(26) Tube-Type Motors 


Allis-Chalmers has announced the 
introduction of a new line of tube- 
type, totally-enclosed, fan-cooled, 
squirrel-cage motors ranging from 
150 to 600 hp. 

The use of tubular type heat trans- 
fers follows, in general, the methods 
employed in previous motors of larger 
size built by Allis-Chalmers. 

Internally, the new motor is di- 
vided into two isolated parts with each 
side having its own path of internal 
air circulation. Because of its con- 
struction, it is possible, through simple 
maintenance, to keep the motor free 
of power-destroying agents that tend 
to clog air passages in fan-cooled 
motors, the manufacturer asserts. 

The new line is being offered with 
Underwriters’ labels for 1-D or 2-G 
locations in ratings of 3600-rpm, 250 
to 400-hp, 1800-rpm, 200 to 300-hp, 
and 1200-rpm, 150 to 200-hp. 

Initial order for these motors is for 
driving centrifugal pumps in various 
stations of a 600-mile pipe line. 


(27) Alloy Wire 


Hastelloy and Multimet alloy drawn 
wire — for welding, metal-spraying, 
and the manufacture of wire screen, 
wire cloth, and springs—is now avail- 
able in sizes down to 0.060-in. in diam 
from Haynes Stellite Company, Ko- 
komo, Indiana. The wire is furnished 
in coils or in cut and straightened 
lengths, either bare or flux-coated. 
Hastelloy alloys are high-strength, 
nickel-base alloys that were specially 
developed to resist severe chemical 
corrosion. 


(28) X-Ray Photometer 


A General Electric X-ray photo- 
meter, originally designed to measure 
the tetraethyl lead content of gasoline, 
now is being used to control ihe 
amount of unpleasant odor introduced 
into natural gas, G. E. recently an- 
nounced. 

The instrument can determine the 
chlorine content of plastics, the ash 
content of coal, or the lead content of 
glass. In most of its applications, in- 
cluding the testing of sulphur in mer- 
captans, the instrument employs an 
aluminum disk of varying thickness 
which acts as a standard of known 
X-ray absorption. The absorption rate 
of the unknown is checked against 
this disk. 

In operation, the photometer directs 
an X-ray beam at a fluorescent screen. 
The intensity of the beam, after it has 
passed through the material under 
test and is transposed into visible light 
by the fluorescent screen, is measured 
by photo-electric equipment; the final 
reading being given on a dial. 


(29) Fire Extinguisher 


Ansul Chemical Company an. 
nounces a handy dry chemical fire 
extinguisher containing two pounds 
of Ansul Plus-Fifty Dry Chemical <e- 
signed for effective use by inexperi- 
enced operators. In the small extin- 
guisher field, the Ansul “Emergency 
Fireman” is said to provide maximum 
protection for flammable liquid and 
electrical fires. 

The dry chemical in the Emergency 
Fireman is non-toxic, a non-conduc- 
tor of electricity, non-corrosive and 
non-abrasive. It will not deteriorate, 
solidify or evaporate. 


(30) Core Tube Case 


The new plastic Extrulite’ Core 
Tube, designed to carry, ship, or file 
is now offered by the manufacturer. 

Fabricated of stainless steel strips, 
the case weighs 14 lb. When filled th> 











entire package will weigh approxi- 
mately 100 lb. Bottom and top are 
held in place by spring tension and 
are easily removable. With covers re- 
moved, cores in tubes up to 5 ft long 


‘ may be stored to reduce space. Sides 


of case are flat and smooth for easy 
storage. The Extrulite core tube carry- 
ing case actually measures 10-in. by 
10-in. by 37-in, so cores up to 2-in. 
may be filed. 
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(31) Copper Gas Welding Rod 


An internally fluxed gas welding 
rod for welding deoxidized copper is 
offered by Arcos Corporation, Phila- 
delphia, Pennsylvania. The self-flux- 
ing property of “Silbrax” prevents 
repeated rod oxidation and hence 
faulty weld metal, it is stated. Because 
of this property, heat is applied first 
to the metal and then transmitted to 
the flux which keeps a proper balance 
between melting metal and flux. 


(32) Rotovalve 


S. Morgan Smith Company, York, 
Pennsylvania, has the manually oper- 
ated Rotovalve which lends to pipe- 
line and distribution work, in new 
projects and modernizing existing sys- 
tems. Its general design, as is true of 





all Rotovalves, is essentially that of a 
plug cock. It has three major items: A 
body slightly tapered on its internal 
surface of revolution, a conical plug 
operating within the body, and an 
operating mechanism. The operating 
mechanism actuates the plug axially 
for seating or unseating and revolves 
the plug 90 deg for opening or clos- 
ing. These valves are designed for 
operation against full unbalanced 
pressure on one side of the plug, there- 
fore eliminating the necessity of the 
bypass. They are often used as a shut- 
off valve, operating in either open or 
full closed position. 


(33) Dry Cleaning Detergent 


An efficient dry cleaning aid was 
announced by the Du Pont Company. 

The new product, to be known by 
the trade-mark “Ovalclene,” is a syn- 
thetic dry cleaning detergent which 
was developed by the electrochemicals 
department. Ovalclene is a balanced 
detergent, compounded for systems 
using either synthetic or petroleum 
solvents. Tests under actual service 
conditions indicate that this detergent 
removes soil thoroughly and quickly. 
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PIPE WRENCH ECONOMY 


No pipe wrench housing 








repair or expense with 









If this Housing ever 
Breaks or Distorts we 
will replace it Free 


COPR i957 
THE RIDGE TOOL CO. 
ELYRIA, O 





Attractive new 


RED Finish! 


@The famous Rifaip guarantee is just one of the features 
that make Ritaip the outstanding favorite of millions. You 
also like the free-spinning adjusting nut, handy pipe scale on 
the hookjaw, the comfort-grip I-beam handle with flared end 
that keeps your hand from slipping off. For real efficiency 
and guaranteed economy, buy Ritaim wrenches, 6” to 60,” 


at your Supply House. 


a 


WORK-SAVER PIP TOOLS 
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Form the habit of 


using The Petro- 





leum Data Book. 
it contains 805 
pages of vital 
facts and figures 
on all phases of 


the oil business. 


When you need 


information— 


in The Petroleum 


Data Book.” 


Published by 


The Petroleum Engineer 
Publishing Co. 


Box 1589 Dallas, Texas 





‘Look for it FIRST 
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(34) Cutting Electrode 


Eutectic’s revolutionary new Cut- 
Trode is the first cutting electrode 
ever developed that can be used with- 
out oxygen and cuts any metal without 
special equipment. This device has 
been designed for use with any AC-DC 
arc welding equipment and an or- 
dinary electrode holder. 


(35) Mud Cross Adapters 


DeCo’s new double studded type 
DSF, forged steel series 900 mud cross 
adapter has been produced to reduce 
the over-all height of blowout pre- 
venter installations to the same space 


‘as normally taken up with one spool 


type mud cross. This is accomplished 
by the use of elliptically shaped out- 
lets. Over-all height, 9-in. with 6-in. 
flow line and a 3-in. fill up line, or 
6-in. height with a 3-in. flow line and 
3-in. fill up line. 

These adapters are flanged to API 
specifications and are used in con- 
junction with any ram or other types 
of blowout prevention equipment. All 
adapters have oversize bores. 


(36) Pipe Line Protection 


Pittsburgh Coke and Chemical Com- 
pany, Tar Base Protective Coatings 
Division, Pittsburgh, Pennsylvania, 
presents bituminous pipe enamels and 
primers. Standard grade enamel is 
best suited for normal temperature 
ranges of 32 F to 120 F. The Modified 
grade of enamel is semi-plasticized for 
use where temperatures between 0 F 
to 140 F may be expected. Pittsburgh 
plasticized grade of pipe line enamel 
is a fully plasticized material pro- 
duced to withstand temperature ranges 
of —20 F to 160 F. Special primers 
are produced for each grade of enamel. 





(38) Separator Trap 


Entirely new in design, the Clark 
series 430 combination separator trap 
fills a real need for removing trouble. 





some entrained moisture and conden- 
sate from air supply lines. While 
designated primarily for air line serv- 
ice, this trap can be used just as effec- 
tively on steam and gas lines. 

It is furnished in five sizes: 1/,-in., 
34-in., 1-in., 114-in., and 114-in. Good 
for working pressures up to 150 psi 
on the 14-in. and 34-in. sizes and up 
to 200 psi on the 1-in., 114-in., and 
11%-in. sizes. 


(39) Automatic Brake 


An automatic brake is now avail- 
able as optional equipment for the 
DON towing winch, according to the 
Hyster Company, Portland, Oregon. 
This brake is of the same general type 
as the automatic brakes. 

By eliminating the necessity for in- 
stantaneous coordination when setting 
the brake and releasing the clutch, op- 
eration is simplified for the driver. 
Excessive shock to the main line is 
also reduced, giving longer cable life. 








(37) Breather Balloon 

A practical application of the vari- 
able vapor space method is found in 
the breather balloon system of the 
Vulcan Proofing Company, Brooklyn, 
New York. It is a collapsible and ex- 
pansible balloon constructed of syn- 
thetic rubber coated fabric of high re- 
sistance to gasoline vapor diffusion. 
The breather balloon is tailor made in 


capacities of 1000 to 25,000 ft, and 
may be spherical, cylindrical, or a 
variety of other shapes suitable to the 
particular installation. The possibility 
of fire or explosion is decreased by the 
installation of a breather balloon sys- 
tem. Its low cost, flexibility, and quick 
payout make vapor conservation pos- 
sible and profitable to small operators 
as well as larger integrated companies. 


THE PETROLEUM ENGINEER, January, 1949 











(40) Ste 
The Ir 


“Formin; 
The thre 
characte! 
presents 
cedures : 
ticed in» 


(41) Pe 


Contr 
a discuss 
engines 
pany, Ai 

Discu 
ous wor 
eral of 
standpo 


(42) T 
S. G. 


just cor 
Use of 
clude: 
proper 


table fc 


(43) F 
Oper 
therm 
P-1 pu 
Includ 
tion 0} 
tronic 
perfor 
hot wa 


(44) 
Exe 


of wa 
plant : 
been 
factur 


Thi 
proces 


fields 


(45) 
Ne’ 
Twec “ 
clam; 
Twer 
quan: 
Cont: 
elect: 


(46) 
Pe 
four- 


Hea: 


THE 

















) 

















bat 


(40) Steel Formers 


The International Nickel Company, Inc., has published 
“Forming of Austenitic Chromium-Nickel Stainless Steels.” 
The three chapters cover: Mechanical properties, forming 
characteristics, and processing after forming. This book 
presents a detailed description of the modern forming pre- 
cedures applied to chromium-nickel stainless steels as prac- 
ticed in the fabrication plants of the United States. 


(41) Power Regulation 


Control, the magazine of power regulation, contains 
a discussion of governors for all types of internal combustion 
engines in the new issue from The Pierce Governor Com- 
pany, Anderson, Indiana. 


Discussing the problems of governing in relation to vari- 


ous work situations, the new issue of Control analyzes sev- 
eral of the major applications of governors from the 
standpoint of industrial physics. 


(42) Taylor Chain 


S. G. Taylor Chain Company of Hammond, Indiana has 
just completed a new booklet on the “Inspection, Care and 
Use of Taylor Made Alloy Steel Chain.” The contents in- 
clude: A check list for inspecting chain; factors for the 
proper use of chain; care of chain; maximum wear limits 
table for each diameter of chain; safe-working load limits. 


(43) Packaged Steam Generators 


Operating principles and design characteristics of Cyclo- 
therm automatic steam generators are covered in Bulletin 


P-1 published by Cyclotherm Corporation, New York City. 


Included are diagramatic sketches of the Cyclonic Combus- 
tion operating principle, automatic firing sequence, elec- 
tronic controls, flame characteristics, construction details, 
performance data and standard ratings for both steam and 
hot water generators in sizes from 10 to 300 hp. 


(44) Water Treatment 


Executives and engineers concerned with the treatment 
of water for steam generation, process work or general 
plant services will be interested in a brochure which has just 
been published bv Liquid Conditioning Cornoration, manu- 
facturers of LIQUON equipment and LIQUONEX materials. 

This publication outlines the background, facilities, and 
processes and equipment offered by the company in the 
fields of water treatment and conditioning of other liquids. 


(45) Tweco Products 


New TWECOLOG No. 7 illustrates the complete line of 
Twecotong and Hol-Grip electrode holders, Redhead ground 
clamps, cable connectors, terminal connectors, cable splicers, 
Twecolugs and carbon electrode holders. New six bracket 
quantity price schedule and parts information is included. 
Conizins information about the maintenance and care of 
electric welding cables, connections, grounds and holders. 


(46) Pump and Heater Sets 


Peabody Engineering Corporation has just published a 
four-page bulletin on the complete line of Duplex Pump and 
Heaicr Sets. Complete with diagramatic layouts and photos 
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of a rather wide range of pump and heater sets, Bulletin 150 
also shows in some detail the various elements and factors 
that must be considered by anyone in ordering a pump and 
heater set for any specified purposes and applications. 


(47) Wickwire Anniversary Catalog 


The fiftieth anniversary, 1898-1948, of wire rope making 
at the Wickwire rope mill at Palmer, Massachusetts is the 
occasion for issuing this new Wickwire Rope catalog. Three 
indexes permit quick reference to the contents. The first 
section covers the characteristics of wire rope. The second 
section has been divided into six parts, describing wire rope 
for specific industries. The third section deals with the care 
and handling of wire rope. 


(48) Graphic Instruments 


Easterline-Angus Company, Inc. is \.ow publishing case 
histories on use of graphic instruments in industry. They are 
titled “Solving Industrial Crimes.” Case No. 36 shows how 
the instruments find out the why and where of trouble and 
thus stop inefficiency at its source. 


(49) Clean Oil 


The new issue of “Clean Oil,” telling of a central coolant 
clarification system, is being distributed by Honan-Crane 
Corporation, Lebanon, Indiana, a subsidiary of Houdaille- 
Hershey Corporation. 

Case histories of savings through the installation of a 
completely centralized system of coolant clarification are 
recorded. 


(50) Trolley Conveyors 


Overhead trolley conveyors “Make Ceilings Pay Divi- 
dends” is the title of a new 28-page, illustrated book No. 
2330, published by Link-Belt Company, Chicago. Some 80 
illustrations depict a great variety of actual installations and 
show the flexible adaptability of this type of convevor. Link- 
Belt book No. 2330 is full of ideas for mechanized handling 
—gentle handling—coordination of vlant operations—and 
straight-line production regardless of building arrangement. 


(51) Centrifugal Casting 


Information on the Centri-Die process of centrifugal 
casting in permanent molds is given comprehensive treat- 
ment in a new bulletin, Centri-Die Castings, published by 
Lebanon Steel Foundry, Lebanon, Pennyslvania. 

Perfected in Britain during wartime production of strate- 
gic jet engine parts, the process has been described as one of 
the most important recent advances in the casting of carbon, 
special alloy and stainless alloy steels for severe heat-resis- 
tant and corrosion-resistant service. 


(52) Dillon Tester 


This bulletin just off the press, brings information to 
testers of virtually any type of material from fabrics to 
strong metals used in industrial production. It illustrates 
and describes the portable Dillon Model “L” Universal 
Tester—a precision instrument of seven different ranges, 
widely used in industrial plants, universities and labora- 
tories, for testing materials of tensile strength from a few 


pounds to 160,000 Ib. psi. 


(53) Bowen Tool Manuals 


S. R. Bowen Company has recently revised and improved 
the operation and maintenance manuals on the following 
Bowen tools: Junk baskets, jars, jar testers, safety joints, 
overshots, sockets, spears, line wipers and bumber subs. 
These manuals contain complete specification sheets on the 
tools and accessories. The working of each mechanism is 
fully illustrated and explained and detailed operating and 
maintenance instructions are given. . 


E-29 














(54) Tubular Heat Exchangers 


A 32-page bulletin on tubular heat exchangers has been 
published by the Griscom-Russell Company. The bulletin 
describes the present designs of G-R tubular heaters, coolers, 
condensers, and heat exchangers; and a section of the book- 
let describes the newly developed line of standard stock 
design units. 

Profusely illustrated with photographs and drawings, an 
additional helpful feature are tables of the characteristics of 
tubing, the thermal resistance of tubes and pipes of many 
different metals and alloys, and the specific gravity and lb 
per gal corresponding to deg Baume and deg API. 


(55) Silicone Fluids 


Dow Corning Corporation has published a booklet on 
information available on the properties and behavior of the 
DC 200 silicone fluids. These semi-inorganic fluids are 
notable for their heat stability, shear resistance, relatively 
constant viscosity over a wide temperature range, lubricity, 
water repellency and good dielectric properties. Their use- 
fulness as damping and hydraulic media, as liquid dielec- 
trics, as special purpose lubricants or as additives, impreg- 
nants or coatings has been established, it is stated. Data has 
been compiled in tables, graphs, and the text of this booklet. 


(56) Thermocouples 


Bulletin T/C 7 has been released by the Wheelco Instru- 
ments Company. This 40-page illustrated manual provides 
information on selection of proper thermocouples and pro- 
tecting tubes, methods of checking thermocouples and pyro- 
meters and installation data. Temperature-millivolt curves, 
resistance tables, pipe and wire sizes and lead wire conduit 
capacity are furnished in chart form. 


(57) Concrete Floors 


“Lumnite Concrete Floors —Corrosion Resistant and 
Heat Resistant,” has just been published by the Universa] 
Atlas Cement Company. This booklet brings up to daie the 
service experiences and late developments in the ficld of 
corrosion resistant concrete. Typical-uses are listed for 
many industries and also the answers to a number of ques. 
tions often asked. In addition to the floor applications, cor. 
rosion resistant concrete is being used in lining stacks, oj] 
refinery vessels, and drainage systems. 


























(58) Bonnet Valves Bulletin 


A new Edward catalog section 12-H describing all types 
of Edward cast steel pressure-seal bonnet valves has been 
issued by Edward Valves, Inc., East Chicago, Indiana. 


(59) Hydro-Volifier 


“The Modern Way to Clean, Stabilize, Dehydrate and 
Degasify Transformer and Circuit Breaker Oils” is a 4-page 
illustrated bulletin on the Hydro-Volifier of Bowser, Inc. 


The hydro-volifier is a self-contained unit that improves 
oil dielectric to ‘as high as 35 kv, prolonging oil service life 
and increasing transformer capacity, it is stated. Volatile 
corrosive acids, air and moisture are removed, resulting in 
stronger resistance to sludging and emulsifying. Progres- 
sive acidity is stopped, the manufacturers declare. 


(60) Instrument Selection 


A revised edition of “Taylor Guide to Correct Instrument 
Selection” has been published by Taylor Instrument Com- 
panies. The field of application, principle of operation, and 
range limits of each type of instrument is covered. 








“I'll take the 
UWirllve one 
every time!” 


WYTEFACE “’A’’ 


Trade Mark 





Steel Tapes for the Oil Industry 


WYTEFACE “A” Steel Tapes 
have raised black graduations 
on a crack-proof white surface. 
Easy to read in any light, from 
iny angle. Designed for hard 
service. Resist rust and corro- 
sion. Raised rims and markings 
protect the white background 
from abrasion from rails, pipe, 
rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Gaugers and for general meas- 
urements. See your supply 
house, or write for details to 
Keuffel & Esser Co., Hoboken, 
New Jersey. 


KEUFFEL & ESSER CO. 


EST. 1867 


NEW YORK e HOBOKEN, N. J. 


Chicago ¢ Detroit e¢ Los Angeles 
St. Louis ¢ Son Francisco ¢ Montreal 
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Preferred for Gas- 
Engine Fuel Service 
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Now ...a stamped-steel service regulator! 
Stronger, lighter and tighter than cast iron. 


New features insure better regulation, 
lower first cost, low upkeep, long life, satis- 
faction. 


This is a dry regulator. Vertical diaphragm 
means positive drainage of moisture. Cannot 
fail in freezing weather. Flanges protect en- 
tire diaphragm from sun and weather damage. 

Cadmium plated. Aluminum painted. Union 
joint permits 4-way positioning for any pipe 
run. 

Ideal for gas engines and for reducing gas 
pressure to field type heaters and treaters. 

Investigate. See your supply company. Or 
write for Catalog 101. 





MADE IN THE HEART OF NATURAL GAS AREA! * 


Uni 


A 


versal Controls Corp. 


STREET DALLAS 8 TEXAS 
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information 


DALLAS TANK COMPANY, inc. 
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> Distillation and Rectification, by Emil Kirschbaum. 
Translated by M. Wulfinghoff. Chemical Publishing Com- 
pany, 26 Court Street, Brooklyn 2, New York. Pages, 430. 
Price, $10. 


This is the first English translation of this reference work, 
in which every phase of distillation and rectification engi- 
neering is thoroughly covered. Treatment is scientific, while 
structural details of apparatus and other factors important 
to an engineer, have also been considered. Instead of specific 
industries, principles and generally suitable designs have 
been stressed and the numerical and descriptive examples 
have been referred to the specialized industries. 


Certain processes have been demonstrated for the case of 
binary mixtures only, thus enabling an engineer to handle 
special problems referring to the separation of liquid mix- 
tures. Graphical methods have been used in preference to 
methods requiring involved calculations. 


>» Symposium on Load Test of Bearing Capacity of 
Soils. American Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pennsylvania. Pages, 148. Price, $3; 
$2.25 to members. 


These seven extensive technical papers were presented at 
the 50th ASTM annual meeting. The publication of the 
papers with the report of the Symposium Committee bring 
together in one reference the most complete compilation 
of recent information on the subject of load tests. Profusely 
illustrated, there are also helpful lists of references, includ- 
ing a general bibliography of over 70 citations. 


>» The Electron Microscope, by Dr. D. Gabor. Chemical 
Publishing Company, 26 Court Street, Brooklyn 2, New 
York. Pages, 164. Price, $4.75. 

The fundamentals of electron optics explained here 
should enable those who have no theoretical acquaintance 
with electronics, to understand the basic operation of instru- 
ments described in this book. This is both an introduction 
to the use of the electron microscope and a critical contri- 
bution to its theory. 


All constructional details are given and the preparatiory 
of specimens discussed. The “commercial” electron micre- 
scopes, as well as the German, British, French and Dutch 
industrial types are discussed in detail. 


The fundamentals explained here should enable medical, 
biological, and chemical workers to understand the basic 
operation, development, present performance and future 
possibilities of the electron microscope. 


> Geology and Ore Deposits of Red River and Twin- 
ing Districts,Taos County, New Mexico, A Prelimi- 
nary Report, by Charles F. Park, Jr. and Philip F. Mc- 
Kinlay. Circular 18. New Mexico School of Mines, Socorro. 


This circular, the first of a series, is the result of an 
examination of the geology and ore deposits of the Red 
River and Twining districts in the Sangre de Cristo Moun- 
tains of northern New Mexico. The area described contains 
about 75 sq mi. Financed by the State Bureau of Mines and 
Mineral Resources in cooperation with the U. S. Geological 
Survey, the plan for the first project is to map the areas 
underlain by Tertiary volcanics and metamorphic rocks in 
the Sangre de Cristo Mountains. 
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> Rotary Drilling Handbook, by J. E. Brantly. Petro. 
leum World, 412 West 6th Street, Los Angeles 14, Cali. 
fornia. Pages, 568. Price, $7.50. 

Fundamentals of rotary drilling, on an enlarged scale 
have been chosen by Mr. Brantly for this fourth editjon. The 
twenty-six chapters cover the whole range of operations, 
equipment, and accessories of rotary drilling. Through 
power plants, pumps, engines and hoists, rotary table units, 
pumps, and derrick equipment any phase of rotary drilling 
can be found in this pocket size book. 


> Petroleum Production, Vol. IV, Condensate Pro- 
duction and Cycling, by Park J. Jones. Reinhold Publish. 
ing Corporation, 330 West 42nd Street, New York 18. Pages, 
238. Price, $5. ! 

A fourth in this series of petroleum production volumes, 
this new issue concerns itself primarily with condensate. The 
theoretical aspects and a technical discussion of various as- 
pects of condensate production and cycling are covered. 
Part 1 considers the foundations of condensation, injection 
into rich gas and into water, production by expansion. dis- 
placement and expansion, and economics. 

Part 2 applies the foundations to various types of reser- 
voirs and a chapter on MER. Procedure is given for locat- 
ing producing and injection wells to the best advantage. 
Economic balances between compressors and number of in- 
jection wells are indicated. 


> Sequence in Layered Rocks, by Robert R. Schrock. 
McGraw-Hill Book Company, 330 West 42nd Street, New 
York 18. Pages, 507. Price, $7.50. 

This work has been prepared for the express purpose of 
describing and illustrating principles and features that can 
be used to establish order of succession in layered rocks, 
especially where the strata are steeply inclined or vertical. 
Features discussed have been divided into four categories: 
Gross relationships, features of sedimentary rocks, features 
of igneous rocks, and features of metamorphosed rocks. 
Each feature is evaluated and the limitations that must be 
imposed on its use are discussed. Features, structures, and 
relationships are described in detail and illustrated fully for 
use in the field. Illustrations totaling 650, with 700 refer- 
ences in 3 special indexes are included. 


> Oil and Petroleum Year Book, 1948. Compiled by 
Walter E. Skinner, 20 Copthall Avenue, London, E. C. 2, 
England. Pages, 236. Price, $4. 

Six hundred and sixty companies—producers, refiners, 
transporters, finance and oil dealers—are arranged here in 
alphabetical order. Complete and up-to-date particulars con- 
cerning United States and foreign companies are listed. 
Directors and other officials, office addresses, nature of 
business, description of property, production, capital, divi- 
dends paid, and the latest known financial position are 
shown for each company. 


> Review of Petroleum Geology in 1947, Vol. 43, No. 
3. Quarterly of the Colorado School of Mines, Golden, Colo- 
rado. Pages, 334. Price, $3. 

F. M. Van Tuyl, W. S. Levings, and L. W. LeRoy are the 
authors of this sixth annual review published in cooperation 
with the AAPG. Both American and foreign geologists, geo- 
physicists, and petroleum engineers have contributed to the 
review, so that both the domestie and foreign fields are 
treated. 

It is based on information compiled from the literature 
and from a canvass of leaders in petroleum exploration. 
Covered are important events of the year, advances in petro- 
leum geology and contributory fields, aerial photographs, 
new and improved techniques, world exploration and devel- 
opment, production and reserves, trends in petroleum 
geology and geophysics, and the future of the industry. 
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